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Part 1: The Declaration
PART 1: THE DECLARATION

SITE NAME AND LOCATION

Areaof Contamination 50

Devens Reserve Forces Training Area
Devens, Massachusetts

CERCLISID MA7210025154

STATEMENT OF PURPOSE AND BASIS

This decison document presents the U.SArmy's and U.S. Environmental Protection Agency (USEPA) selected
remedia actionaternative for Areaof Contamination(AOC) 50 at the Devens Reserve Forces Training Area(RFTA)
(formerly Fort Devens), Devens, Massachusetts (Figure 1). It was devel oped in accordance with the Comprehensive
Environmenta Response, Compensation, and Liability Act of 1980 (CERCLA), 42 USC 88 9601 et seq., asamended
by the Superfund Amendmentsand Reauthorization Act (SARA) of 1986, and, to the extent practicable, the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP) 40 CFR Part 300, et seq., as amended. The Chief
Base Redignment and Closure Office (BRACO) and the Director of the Office of Site Remediation and Restoration,
USEPA Region 1, have been delegated the authority to approve this Record of Decison (ROD).

Thisdecigon is based on the Adminidrative Record that has been developed in accordance with Section 113(K) of
CERCLA. The Adminigrative Record is available for public review at the Devens BRAC Environmental Office,
Devens, Massachusetts, and at the Ayer, Harvard, Lancaster, and Shirley Town Libraries. The Adminidrative Record
Index (Appendix A) identifies each of the items considered during selection of the remedia action.

STATE CONCURRENCE

The Commonwedlth of Massachusetts concurs with the selected remedy. Appendix B contains a copy of the
Declaration of State Concurrence.

ASSESSMENT OF SITE

The response actions selected inthis ROD are necessary to protect public hedthor wefare or environment fromactual
or threatened releases of hazardous substances to the environment.

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy for AOC 50 is Alternative 6: Soil Vapor Extraction, Enhanced Reductive Dechlorination (with
solubilized inorganic controls), In-Well Stripping/Aerobic Bioremediation, Monitoring, and Ingtitutional Controls (IC).
Inaddition, Geochemica additivesand In- situChemica Oxidationare included as contingenciesto addressinorganics
and volatile organic compounds, respectively, in the event that monitoring data indicate that implementation of these
contingencies is warranted. This remedy is a comprehensive approach that addresses dl current and potentia future
risks caused by groundwater contamination and mitigates resdua soil contamination in the source area.
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The AOC 50 Source Area comprises less than 2 acres and surrounds Buildings 3803 (the former parachute shop),
3840 (the former parachute shakeout tower), 3824 (a gazebo), and 3801 (the former 10th Specid Forces airplane
parachute s mulationbuilding). Sources of groundwater contaminationwithin A OC 50includetwo World War 11 fuding
systems, adrywell, and the tetrachl oroethene (PCE) drum storage area; these sources are callectively referred to as
the Source Area (Figure 2). Other potentia sources of contamination may include aformer cesspool and floor dram
associated with Buildings 3801 and 3840. Although these sources have been removed or taken out of commission,
groundwater underlying A OC 50 contains el evated concentrations of volatile organic compounds(V OCs) most notably
PCE.

Siteinvedtigations and arisk assessment indicate that soil does not pose an unacceptable risk and there are no complete
exposure pathways to the groundwater plume at AOC 50 under the current land use. However, soil contamination in
the Source Area is a continuing source of groundwater contamination and will therefore be mitigated. Exposure to
contaminated groundwater would only occur if the land use changesor if groundwater associated withthe AOC isused
in the future. Based on the results of the human hedlth risk assessment (HHRA), the following future site and
groundwater uses are associated with health risks that exceed USEPA target cancer-risk ranges and non-cancer
thresholds.

» Potable use of the groundwater associated with the Source Area and the Southwest Flume by a full-time
commercid/indugtrial worker.

» Use of the groundwater associated with the Source Areain an "open” industrid process (e.g., washing and
spraying) by afull-time commercid/industrid worker.

» Unrestricted potable use of the groundwater associated withthe Source Area, and Northand Southwest Plumes
(e. g., consumption by residents).

» Congruction and occupation of resdentia dwellings over the Source Area (vapor intrusion).

Based onthe results of the screening-leve ecol ogical risk assessment (ERA), the fallowing potentia risks are associated
with groundwater discharging to the Nashua River:

. Low risk predicted for benthic organisms under current conditions.
. Low to moderate risk predicted for benthic organisms under future conditions.

Risks for pelagic organisms were determined to be negligible under al scenarios.
The chemicas of potential concern (CPCs) contributing to potentia future human hedlth risk greater than the
benchmarks of 1x10°® or ahazard index of one at the site indude PCE, trichloroethene (TCE), 1,1-dichloroethene

(1,2-DCE), cis|,2-dichloroethene (cis- 1,2-DCE), vinyl chloride (VC), 1,2-dichloropropane, methylene chloride,
1,2-dichloroethane, benzene, arsenic, lead, nitrate, and manganese.

D-ii



Part 1. The Declaration
The key components of the sdlected remedy at AOC 50 consst of the following:

. Soil Vapor Extraction
. Enhanced Reductive Dechlorination (with solubilized inorganics controls)

. In-Well Stripping/Aerobic Bioremediation
. Geochemicad Additives (contingency)

. In-Situ Chemicd Oxidation (contingency)
. Monitoring

. Ingtitutiona Controls

o] Exidting zoning thet prohibits resdentid use
o] Other gpplicable regulations and ingtitutional controls to restrict future groundwater use,
manage storm-water recharge under development scenarios, manage condruction so thet it
would not interfere with the remedy, and allow site access as outlined below
. Ingtitutional Control Inspections
. Five-year Site Reviews

This remedy relies on exigting property zoning, and access and land use control measures with the property owner to
ensure the North Plume property remainsin non-residentia land use, groundwater pumping is restricted, the remedy
isprotected, and Steaccessisavalable to the Army The remedy relies on existing lease terms and futuretransfer deed
redtrictionsto ensure that the Source Area property remainsinnon- residentia land use, the groundwater isnotingested
and groundwater vapors are not inhaled, groundwater pumping is restricted, storm-water recharge is adequately
managed under development scenarios, the remedy is protected, and Ste accessis available to the Army. The remedy
relies on existing zoning and legdl agreements to ensure that the Southwest Plume property remains in non-resdentia
land use, groundwater pumping is restricted, master planning to adequately manage stormwater recharge under
development scenarios, the remedy is protected, and Site accessis available to the Army These redtrictions shdl be
implemented, monitored, reported on, and enforced by the Army and shdl be maintained until the concentration of
hazardous substances in the s0il and the groundwater beneath have been reduced to levds that dlow for unlimited
exposure and unrestricted use. If futureland useat AOC 50 isinconsstent withtheseinditutiond controls, thenthe Site
exposure scenariosfor humanhedthand the environment would bere- evaluated to assesswhether thisresponse action
remans appropriate. To the extent practica, remedid activities will be performed with minima dteration and
disturbance to the property. Long- term environmenta monitoring will be implemented to assess the success of
restoration activities and to monitor for attainment of groundwater cleanup levels

STATUTORY DETERMINATIONS

The selected remedy for AOC 50 is protective of human heath and the environment, attains federd and state
environmenta and fadility Sting requirements that are gpplicable to the remedia action (gpplicable or relevant and
appropriate requirements), is cost effective, and utilizes permanent solutions and aternative trestment technologies to
the maximum extent practicable The NCP articulates nine evaluation criteria to be used in assessing the individua
remedia dternative The selected remedy was based on a comparison of the nine criteria and meets the goals of
protecting humanhealthand the environment, mantaining protectionover time, and minmizinguntreated waste Because
the remedy will resultinhazardous substances, pollutants or contaminantsremaining on- Steabove levelsthat dlow for
unlimited use and unrestricted exposure during the period of operation of the remedy, a Satutory review will be

D-iii



Part 1: The Declaration

conducted within five years after initiation of remedid action to ensure that the remedly is, or will be, protective of
human hedlth and the environment.

DATA CERTIFICATION CHECKLIST

The following information is contained in the Decison Summary section of this Record of Decision. Additiond
information can be found in the Adminigtrative Record file.

. Chemicds of concern and their respective concentrations

. Basdline risk represented by the chemicas of concern

. Cleanup levels established for chemicals of concern and the basisfor those levels
. The process by which source materials congtituting principa threets are addressed

. Current and reasonably anticipated future land use assumptions and the current and potentia future
beneficia uses of groundwater used in the basdline risk assessment

. Potentid land and groundwater use that will be available a the Ste as aresult of the selected
remedy

. Estimated capital, annua operation and maintenance, and total present worth costs; discount rate;
and the number of years over which the remedy cost estimates are projected

. Key factorsthat led to selection of the remedy

D-iv
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Part 1: The Declaration

The foregoing represents the salection of aremedia action by the U.S. Department of the Army and the U.S.
Environmenta Protection Agency, with the concurrence of the Commonwealth of Massachusetts Department of
Environmental Protection (MADEP). Concur and recommend for immediate implementation:

U.S. DEPARTMENT OF THE ARMY

Glynn DTN 4
Chief, Atlanta Field Office
Department of the Army

Base Realignment and Closure

Dt

Douglad §. Baker

COL, &

Chief, B$e Realignment
And Closure Office

U.S.ENVIRONMENTAL PROTECTION AGENCY

Aunan. Audhn
Susan Studlien
Actmgirector
Office of Site Remediation and Restoration
Region |

039905

Date

21 APR 2004

Date

o)l Jod

Date



Part 2. Decison Summary
PART 22 THE DECISION SUMMARY

1.0 S TENAME,LOCATION, AND DESCRIPTION

This Record of Decison (ROD) addresses past rel easesto soil and groundwater at Areaof Contamination(AOC) 50
at DevensReserve Forces Traning Area(RFTA), Devens Massachusetts (Figure 1). TheDevensRFTA, formerly Fort
Devens, is located in the Towns of Ayer and Shirley (Middlesex County) and Harvard and Lancaster (Worcester
County), gpproximately 35 milesnorthwest of Boston, Massachusetts. A Federal Facilities Agreement (FFA) between
the U.S. Department of the Army and the U.S. Environmenta Protection Agency (USEPA) establishesthe Army as
the lead agency for developing, implementing, and monitoring response actions a Devens RFTA in accordance with
the Comprehensve Environmentd Response, Compensation, and Liability Act (CERCLA) and, to the extent
practicable, the Nationd Oil and Hazardous Substances Pollution Contingency Plan(NCP). Fort Devensis identified
by the CERCLIS ID number MA7210025154.

AOC 50 islocated onthe northeastern boundary of the former Moore Army Airfidd (MAAF), withinthe former North
Post portionof Devens RFTA, Ayer, Massachusetts. The AOC 50 Source Area (Figure2) compriseslessthan 2 acres
and includes Buildings 3803 (the former parachute shop), 3840 (the former parachute shakeout tower), 3824 (a
gazebo), and 3801 (the former 10th Specid Forces arplane parachute smulation building). Sources of groundwater
contamination within AOC 50 include two World War 11 fuding systems, a drywell, and the tetrachl oroethene (PCE)
drum dorage area; these sources are collectively referred to as the Source Area. Other potential sources of
contamination may include aformer cesspool and floor drain associated with Building 3840. Although these sources
have been removed or taken out of commission, groundwater underlying AOC 50 contains elevated concentrations
of volatile organic compounds (VOCs) most notably PCE. The primary area of groundwater contamination at AOC
50isreferredto asthe Southwest Flume, whichextendsfromthe Source Areaapproximately 3,000-feet downgradient
to the Nashua River.

20 SITEHISTORY AND ENFORCEMENT ACTIVITIES

This section provides a brief description of the historical land useat Devens RFTA, investigative and response history
at AOC 50, and enforcement history.

21 LAND USE AND RESPONSE HISTORY

Fort Devens was established in 1917 as Camp Devens, atemporary training camp for soldiersfromthe New England
area. In 1931, the camp became a permanent installation and wasrenamed Fort Devens. Throughout its history, Fort
Devens sarved as atraining and induction center for military personnel, and as a unit mohbilization and demobilization
site. All or portions of this function occurred during World Wars | and 11, the Korean and Vietnam conflicts, and
operations Desert Shield and Desert Storm.

Fort Devens was identified for cessation of operations and closure under Public Law 101-510, the Defense Base
Closure and Redignment Act (BRAC) Act of 1990, and was officidly cdosed in September 1996. Portions of the
property formerly occupied by Fort Devens were retained by the Army for reserve forces training and renamed the
Devens RFTA. Areas not retained as part of the Devens RFTA were transferred to new owners for reuse and
redevel opment.

1



Part 2. Decison Summary

All but approximately 14 acres of the former MAAF (approximately 246 acres total) were transferred to Mass
Deveopment in1997 for reuse. Currently, theairfidd isclosed to aircraft treffic and is used by the Massachusetts State
Police for traning and vehide storage. The MAAF is zoned for Special Use Il and Innovation and Technology
Business. Under the Devens Reuse Plan (November 14, 1994), Special Use Il and Innovation and Technology
Business includes a broad range of indudrid, light indudtrid, office, and research and development uses. There are
currently no plans for development of the M AAF, dthoughthe area can be devel oped if interested parties are identified.
The Devens RFTA retained approximately 9.1 acres of the former arfidd for vehide storage and maintenance and the
4.3 acre parcel which includes the AOC 50 Source Area.

Sources of contaminationwithin AOC 50 includetwo World Wer 11 fuding systems, adrywdl, the PCE drum torage
area and cesspool. Each of these sourcesiis briefly discussed below.

2.1.1 Fueing Systems

During World War 11, two fueling systems were used in the area subsequently designated AOC 50; one system was
used for fuding arcraft and trucks (System A), and the other for fueling trucks (System B). These systems were not
used for refuding operations after the late 1940s (Biang, et d., 1992). The two separae fuding sysems werefilled by
gasoline shipments on aBoston & Maine Railroad spur (which no longer exists) located adjacent to Fueling System
B (Figure 2).

Releasesof fud associated withincidenta soills at the former aircraft fud pits, truck-fill stands, and railroad fuel-ddivery
pointswere cons dered possible sources of contamination. Because the systems were gpproximately 50 yearsold, the
underground storage tanks (USTs) were adso considered possible continuing sources of releases. The potentid for
migration of contaminated groundwater to the Nashua River was a concern. At thetime of theinitid Site Investigation
(81) in 1992 (ABB, 1993), saverd fuding-system components were il visble in their origina locations.

Fort Devens removed dl of these componentsin 1992. In addition, approximately 450 tons of contaminated soil was
removed fromunder the water-separator, water-control pits, and three 25,000-gallon USTs. The excavationextended
to a depth of gpproximately 18 ft below ground surface (bgs) due to the presence of water in the excavation. All
excavaions were backfilled to grade. Field screening resultsand post-excavation sample andlyses are presented inthe
Remedia Investigation (RI) prepared by Harding Lawson Associates (HLA, 20004).

2.1.2 Drywdl, Tetrachloroethene Drum Storage Area, and Cesspool (TC " 1.4 1 2 Drywell and
Tetrachloroethene Drum Storage Area” \f CM " 4")

2.1.2.1 Drywdll

In 1969, Building 3840 was constructed and attached, via an enclosed wakway, to Building 3803. In addition, two
large sinks and a janitors room were added to Building 3803. The design drawings for Building 3840 indicate that a
floor drain was congtructed in the center of the concrete floor. Thisfloor dram, the additiona sinksin Building 3803,
and the roof drains for Building 3840 were piped to adrywd located approximately 20 ft northeast of Building 3840
(Figure 2). The concrete drywell was gpproximately 5 ft in diameter and 8 ft deep, with an open bottom and a cover
onthetop. Thisdrywell recelved wash water, rainwater, and PCE waste associ ated with parachute deaning activities.
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The drywell near Building 3840 and associated piping were removed for the Army by Roy F Weston Corporation
between November and December 1996 (Weston 1997) The resulting excavationwas approximeately 9.5-ft deep and
covered an area approximately 21 feet (ft) by 30 ft, equating to approximately 225 cubic yards (cy) of soil (in-place)
Details regarding the removal activities are documented in a September 1997 report titled Removal Action Report,
Dry W, Cesspool, and Fuel Oil Underground Storage Tank, Area of Contamination (AOC) 50, Moore Army
Air Field, Devens, MA (Weston, 1997).

In addition to the remova of the drywell, a 750-gdlon fuel storage UST associated with the Building 3840 hesting
system was dso removed In connection with the tank remova, gpproximately 787 gdlons of ail, water, and residua
dudge were recovered from the tank and gpproximately 25 cy of contaminated soil were excavated. Solid and liquid
wastes generated during removad of the drywd | and fud storage UST were taken off-dte for proper treatment and
disposal.

2.1.2.2 Tetrachloroethene Drum Sorage Area

A PCE drum storage area east of Building 3801 was identified during field investigation activities completed in 1992.
Higtorica records and interviewswith former Fort Devens personne indicate this area was used to store single drum
quantitiesof PCE (HLA, 20004). The PCE was used by Army personne in Buildings 3803 and 3840 for spot cleaning
of parachutes. Parachute cleaning was performed only as needed to maintain the integrity of the parachute materid.
Unused PCEwas either reused or may have beenwashed down into the drywe | system associ ated withBuildings 3803
and 3840. Thisinformationwas supported by areview of the historic hazardous waste manifests, whichdid not include
the removal of waste chlorinated solvents from AOC 50 (Mott, 1997). The use of this area for drum storage was
discontinued in 1992. The length of time or total number of drums stored in thisarea of AOC 50 is unknown.

Based on the results of various field investigations, PCE was detected in vadose zone soils beneath the former drum
dorage area and was likdy contributing to PCE impacts in groundwater. An interim remova action for
PCE-contaminated soil a the former drum storage area was planned and implemented as a source-control measure
while additiona investigation activities were conducted across the site. An in-situ soil vapor extraction (SVE) system
wasingdled adjacent to the former drum storage arealin December 1993 and January 1994. Fve soil vapor extraction
wdls (SVE-1through SV E-5) wereingdled, one inthe center of the presumed PCE source and four onthe periphery
(Figure 2).

Operation of the SVE system began in February 1994 and continued through July 1996. Operation & Maintenance
(O& M) datacollected betweenFebruary 1994 and July 1996 indicated that approximately 240 pounds (approximately
18 gdlons) of PCE were successfully recovered in the vapor phase. Details regarding the ingtalation, operation, and
performance of the SVE system between February 1994 and July 1996 are documented inaNovember 1996 report
titled Summary Report, SVE Monitoring, AOC 50 (ABB, 1996a).

The SVE system was operated agan for brief periods in December 1998, May and June 1999, and October and
November 1999. The brief periods of SVE system operation after the 1996 shut down were conducted to evaluate
the concentration of PCE in the soil vapor, under equilibrium conditions. In generd, recovered vapor concentrations
were ether below the detection limits of a photoionization detector (PID), or after a brief peak observed when the
system was restarted, quickly attenuated within minutes. No appreciable mass of PCE wasrecovered during the brief
periods of SVE operation between 1998 and 1999.
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2.1.2.3 Cesspool

A cesspool associated withthe bathroomin Building 3803 was identified on the Ste drawings; it gppearsto bethe only
septic systemstructurefor either building. The concrete and rubble cesspool was gpproximately 10 ft in diameter and
9 ft deep with an open bottom and a cover on the top. The drywell and cesspool were investigated as potentia
contaminant sources for the various volaile contaminants, including PCE detected in soil and groundwater during
previousinvestigaions.

The cesspool was removed concurrent withthe drywell and UST associated with Building 3840. During the cesspool
remova activities, a total of 25 cy of soil, dudge, and concrete were excavated and taken offgte for treetment and
disposd.

22 ENFORCEMENT HISTORY

OnDecember 21, 1989, Fort Devens was placed on the Nationd Priorities List (NPL) under CERCLA asamended
by the Superfund Amendmentsand Reauthorization Act (SARA) to evauate and implement response actions to clean
up past rel eases of hazardous substances, pollutants, and contaminants. An FFA to establish a procedural framework
for ensuring that appropriate response actions areimplemented at Fort Devens was devel oped and signed by the Army
and the USEPA Region | on May 13, 1991, and finalized on November 15, 1991. AOC 50 isconsdered asub-site
to the entire ingtd lation.

IN1996, the Army initiated an RI for AOC 50. The RI report was issued in January 2000. The purpose of the Rl was
to determine the nature and extent of contaminationat the AOC, assess humanhedthand ecologicd risks, and provide
abasisfor conducting a Feasibility Study (FS).

An FSthat evaluated remedia action aternatives for cleanup of groundwater was issued in December 2002. The FS
identified and screened nine remedid dternatives and provides adetailed andyds of these remedid dternativesto alow
decision- makersto sdlect aremedy for cleanup of AOC 50.

In January 2003, the Proposed Plan (PP) detailing the Army'spreferred remedia dternativesfor AOC 50 wasissued
for public comment. Technical comments presented during the public comment period areincludedinthe Adminidrative
Record. Appendix C of this ROD, the Responsiveness Summary, contains a summary of these comments and the
Army's responses, and describes how these comments affected the remedy selection.

30 COMMUNITY PARTICIPATION

The Army has held regular and frequent informationa meetings, issued fact sheets and pressreleases, and hdd public
mestings to keep the community and other interested parties informed of activities at AOC 50. Community interest in
AOC 50 was high throughout this process through the issuance of the PP.

In February 1992, the Army released a community relations plan that outlined a program to address community
concerns and keep citizens informed about and involved inremedia activitiesat Fort Devens. As part of this plan, the
Army established a Technical Review Committee (TRC) in early 1992. The TRC, as required by SARA Section211
and Army Regulation200- 1, includedrepresentativesfromUSEPA, U.S. Army Environmenta Center, Devens RFTA,
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Massachusetts Department of Environmenta Protection (MADEP), locd officids, and the community. Until January
1994, whenit was replaced by the Restoration Advisory Board (RAB), the committeegeneraly met quarterly to review
and provide technica commentson schedules, work plans, work products, and proposed activitiesfor the study areas
(SAs) and AOCs a Devens RFTA. The RI, FS, and PP reports, and other related support documents were all
submitted to the RAB for their review and commen.

The Army, as part of its commitment to involve the affected communities, forms a RAB when an ingdlation closure
involvestransfer of property to the community. The Fort Devens RAB wasformed in February 1994 to add members
of the Citizen's Advisory Committee (CAC) to the TRC. The CAC had been established previoudly to address
M assachusetts Environmenta Policy Act/Environmental Assessment issues concerning the reuseof property at Devens
RFTA. The RAB cons s of representatives from the Army, USEPA Region |, MADEP, loca governments and
citizens of theloca communities. It meets monthly and provides advice to the ingalation and regulatory agencies on
the Devens RFTA cleanup programs. Specific responsihilities include: addressing cleanup issues suchasland useand
cleanup godls, reviewing plans and documents, identifying proposed requirementsand priorities, and conducting regular
meetings that are open to the public.

On January 20, 2003, the Army issued the PP, to provide the public with an explanation of the Army's proposal for
remedid action at AOC 50. The PP aso described the opportunities for public participation and provided details on
the upcoming public comment period and public mesting.

OnJanuary 22, 2003, the Army published a public notice announcing the PP, the date for a public information meeting,
and the start and end dates of a 30-day public comment period in the Harvard Post and papers of the Nashoba
Publishing Company (Groton Landmark, Harvard HillSde, Pepperdll Free Press, The Public Spirit, Ayer, Shirley
Oracle, and Townsend Times). The Army aso madethe PP available to the public at the public informationrepositories
at the Ayer Public Library, the Hazen Memorid LibraryinShirley, theHarvard Public Library, and the Lancaster Public
Library, or by request from the Devens BRAC Environmentd Office.

From January 23 through February 20, 2003, the Army held a 30-day public comment period to accept public
commentsonthe Proposed Plan. On January 30, 2003, the Army hdd aninformd public informationmeetingat Devens
RFTA topresent the Army'sProposed Planto the public and to provide the opportunity for open discussionconcerning
the PP.

On February 7, 2003, the Army published a public notice announcing the PP, the date for a public hearing in the
Harvard Post and papers of the Nashoba Publishing Company (Groton Landmark, Harvard Hillside, Pepperdll Free
Press, The Public Spirit, Ayer, Shirley Oracle, and Townsend Times). OnFebruary 19, 2003, the Army hed a Public
Hearing to present the PP and accept forma verba or written comments from the public. A transcript of this hearing,
forma public comments, and the Army'sresponse to comments are included in the attached Respons veness Summary
(see Appendix C). A written request to extend the comment period for the PP from February 20, 2003 to March 7,
2003 was accepted by the BRAC office on February 20, 2003.

All supporting documentationfor the decisionregarding AOC 50 is contained inthe Administrative Record for review.
The Adminigrative Record is a collection of al the documents considered by the Army in choosing the plan of action
for AOC 50. The Adminigrative Record isavailable for public review a the Devens BRAC Environmenta Officeand
at the Town Repositories. Anindexto the Adminidrative Record isavailable at the BRAC Environmenta Officel ocated
at 30 Quebec Street Devens, Massachusetts and the index is provided as Appendix A.
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40  SCOPE AND ROLE OF THE RESPONSE ACTION

This ROD documentsthe selection of the remedid action proposed for control of siterisk at AOC 50. Implementation
of Alternative6 (Soil V gpor Extraction, Enhanced Reductive Dechlorination, In-Well Stripping/Aerobic Bioremediation,
IronInjection[contingency], In-Situ Chemica Oxidation[contingency], Monitoring, Inditutiona Controls) at AOC 50
will protect possible futurecommercia/industrid workersand unrestri cted use (res dents) fromexposureto groundwater
viaingestion and/or inhdation. Specificaly, implementation of Alternative 6 in the following specific areas will:

Source Area

. Protect potentid resdentid and commercid/indudria receptors from ingesting contaminated
groundwater,

. Protect commercia/industrid workers frominhding vapors rel eased from groundwater used as " open’
process water,

. Prevent potentia constructi on/occupati onof residentia dwellings and inhaationof vaporsrel eased from
contaminated groundwater to indoor air;

Southwest Plume

. Protect potentid resdentid and commercid/indudtrid receptors from ingesing contaminated
groundwater;

. Prevent low to moderate potentia ecologica effects to benthic organisms; and

North Plume

. Protect potentid resdentia receptors from ingesting contaminated groundwater.

50 SUMMARY OF SITE CHARACTERISTICS

The following subsections summarize the nature and distribution of contamination presented in the AOC 50 RI report
(HLA, 2000a), FS report (ARCADIS, 2002a), and 2001 Groundwater Sampling Report (ARCADES, 2002b)

51 AOC 50 CONTAMINANT CHARACTERIZATION

Contaminated mediaat AOC 50 previoudy included surface and subsurface soil and groundwater; however, because
of removad actions that took place between 1992 and 1999, groundwater is consdered the medium of concern. The
nature and extent of contamination is described in detall in the finad RI report and is summarized in the FS report and
in the following subsections.

5.1.1 Soil Characterization

Soil contamination at AOC 50 can be divided into two types. 1) petroleum hydrocarbons found in vadose zone soils
near the former Fueling System B, and 2) PCE and related compounds in soils above and bel ow the water table inthe
former drywell and drum storage aress.

5.1.1.1 Fuel-Related Compounds

During the 1992 Site Investigation, soil was collected from 6 borings for laboratory andyss that reveded tota
petroleum hydrocarbon (TPH) concentrations ranging fromlessthan 27.7 milligrams per kilogram (mg/kg) in asurface
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sample (near the former truck stand) to 162 mg/kg 15-ft bgs south of the former Fueling System B. Xylenes,
ethylbenzene, and toluene were detected in soil samples taken from the Fueling System B excavations in December
1992. A soil boring ingdled in the midde of the former Fuding System B UST grave during the 1996 RI detected
benzene concentrations in soil ranging from 0.0046 mg/kgat 18 to 22 ft bgs to 0.020 mg/kgat 10 ft bgs. Inthis boring,
ethylbenzene concentrations ranged from 0.0022 mgkg at 15 ft bgs to 0.0083 mg/kg at 18 ft bgs, toluene
concentrations ranged from0.0087 mg/kg at 15 ft bgs to 0.020 mg/kgat 18 ft bgs, and xylenes concentrations ranged
from0.0083 mg/kgat 20 ft bgsto 0.071 mg/kg at 10 ft bgs. During a 1994 Phase | Site Investigation, only soil from
4 ft bgs in one boring located in the former PCE drum storage area contained benzene, which was detected at a
concentration of 0.002 mg/kg.

Two soil/dudge samples were collected from the bottom of the drywell in 1996 and field laboratory results indicated
therewere no detectable leves of benzene, toluene, ethylbenzene, and xylene (BTEX). A nearby soil boring, contained
toluene at 0.0043 mg/kg in the 9-foot soil sample. During the 1998 Benzene and Ethylene Dibromide Assessments
(HLA, 2000b), soil samples collected near thedry wel and downgradient of the Source Areawere anadlyzed for BTEX.
No detectable levels of BTEX were found.

5.1.1.2 PCE and Related Compounds

The highest levds of PCE at A OC 50 were detected in soil samples collectedin1993 beneaththe Former Drum storage
area. The highest concentration was 3,000 pg/g in a 7-foot deep sample. This same boring, aswell as others in the
vidnity, confirmed the limited spatial presence of PCE in soil both above and below the water table (to a depth of
gpproximately 40 ft bgs) in that area. The SVE system operated between 1994 and 1999 significantly reduced PCE
levdsinvadose soilsinthat area, as evidenced by low residua concentrations insoil vapor collected by the SVE system

Feld andyticd results for subsurface soil samples collected from borings used to assess the former drywell indicated
that PCE and/or cis-|,2-DCE was present in the soil from the approximate bottom of the former drywdll to refusd of
the borings (i.e., at the top of the glacid till). Concentrations of PCE insoil were as highas 5.5 micrograms per kilogram
(Mgkg) at 9-foot bgs and 3.2 pglkg 50-foot bgs. The drywell and associ ated impacted soil (gpproximatey 225 cy) were
removed in 1996.

PCE was a so detectedinthe one soil boring drilled adjacent to the former cesspool that was associated withthe lavatory
in Building 3803. Concentrations were low and ranged from an estimated concentration of 0.0044 (ug/kg in the 20-
ft bgs soil sampleto 0.011 pg/kg in the 25-ft bgs soil sample. The former cesspool and approximately 25 cy of sail,
dudge and concrete were removedin1996.

The resultsfromthefidd and off-sitelaboratory soil samplesindicate that soil contaminationinthe Source Areaat AOC
50 appears to be in the saturated zone from gpproximately 30 ft bgsto 67 ft bgs below and to gpproximately 60 ft
downgradient of the former drywdl This assessment is based on the andytical data collected from soil borings
completed in this area of this Ste. The fidld and off-Site laboratory results of the soil samples collected from the soil
boring completed at the former drum storage area, and the area between the former drum storage areaand the former
drywell, indicate that the PCE contamination in soil is limited to the saturated zone from 12 to 35 ft bgs.
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5.1.2 Groundwater Characterization

Groundwater contamination at AOC 50 can be divided into two types. 1) petroleum hydrocarbons and 2) PCE and
related compounds found throughout the Site.

Based on the October 2001 site-wide groundwater sampling event performed by ARCADIS (2002b), the AOC 50
groundwater plume contains concentrations of PCE, trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), and
1,2-dichloropropane (1,2-DCP) above thar Maximum Contaminant Levels (MCLS). The laboratory andytica results
for the October 2001 groundwater samples at AOC 50 indicate that samples collected from 35 of the 51 monitoring
wedls did not contain PCE at a concentration above the |aboratory method detection limit. The VOC analytica results
indicate that groundwater samplesfrom 16 monitoring wells contained PCE at concentrations above the 5 micrograms
per liter (ug/L) MCL. The highest concentrationof PCE detected inagroundwater sample in October 2001 was 4,300
Hg/L. PCE concentrations were generdly consstent with previous sampling rounds. In October 2001, there were four
exceedances of the TCE MCL (ug/L), two exceedances of the cis-1,2-DCE MCL (70 pg/L), and one exceedance of
the 1,2-DCPMCL (5 pg/L). InOctober 2001, benzene and toluene were detected inalimited number of groundwater
samples collected across the ste induding areas adjacent to and downgradient of former USTs, however, the
concentrations of benzene and toluene were below their respective MCLsin dl cases. More recent data from 2002
confirms previous andytica data and new well data provides additiona plume ddinegtion, but also indicates that PCE
concentrationsinthe Source Areahave been detected at greater than 30,000 pg/L. The extent of V OCsingroundwater
can generaly be delineated by the PCE 5 pg/L contour line as shown on Figure 3.

52 CONCEPTUAL SITE MODEL

Based on the site history, geology, hydrogeology, surface water hydrology, and contaminant distribution, a conceptual
dte mode was developed for AOC 50 and isoutlined in the FS (ARCADIS, 2002a). FHdd investigation activities
indicate that PCE isthe primary congtituent of concern. The origina source of PCE in groundwater is believed to be
the former drywdl and former drum storage area. Thisareais considered the Source Area. The Army discontinued
drum storage of PCE in1992 and removed the drywell (and related soils) in 1996. PCE rel eased fromthesetwo areas
would migrate verticaly through the vadose zone to the aguifer.

Dissolved phase PCE has been detected ingroundwater at very low concentrations (lessthan 10 pg/L) north of Route
2A (North Plume) and at elevated concentrations (greater than 1,000 pg/L) southwest of the Source Area (Southwest
Plume). Known activitiesat the Ste indicate that limited amounts of PCE as product were released to the drywel and
to the ground surface near the drum storage area. The releaseswould be expected to dissipate through dissolution by
infiltration to groundwater. Adsorption of agueous phase contaminants onto soil occurs as a function of equilibrium
partitioning as the groundwater plume migrates with the natural groundwater flow direction. The higher St content of
soilsinthe Source Areaprovidesfor higher adsorptive capacity and dower groundwater flow ratesinthe Source Area.

In addition to partitioning into the agueous (dissolved) and adsorbed phases, the possibility exists for chlorinated
solvents suchas PCE to remaininanon-aqueous or free phase depending on a number of factorsinduding the amount
and duration of materid released and the fraction of organic carbon in the soils. Since free phase chlorinated solvents,
including PCE, are typically more dense than water, the nonagueous phase of PCE and other chlorinated solvents are
collectively referred to as dense non-agueous phase liquid (DNAPLS). The presence of afree or DNAPL phase is
important to consider when planning a groundwater remediation program because this phase canpresent alarge portion
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of the mass of contamination (as compared to the dissolved phase) and aso presents a source of ongoing dissolved
impacts. As outlined in the FS (ARCADIS, 2002a Section 2.5.1), exiding andytica data from the Source Areado
not suggest that a DNAPL exigts a the Ste. Numerous soil borings, soil samples, and screening groundwater samples
have been collected in various locations within the Source Area and the concentrations of PCE in these samples are
generdly lower than would be associated with DNAPL. The lengthof the PCE plume (over 2,000 ft) and the historic
presence of milligramper liter concentrations of PCE inthreemonitoringwelsinthe Source Areaindicate that adsorbed
(resdud) PCE is present below the water table in the Source Area.

The digtribution of PCE and other VOCs follows the hydraulic gradients at the ste. The bulk of the dissolved
contaminant plume moves away from the Source Area and migrates with groundwater to the southwest. The
contaminant plume hastraveled withgroundwater downward from the Source Area through the glacio-fluvid deposits
to thetill. The downward hydraulic gradientsinthis area were demonsirated by water €evation measurementsin well
pairsin the Source Area. Groundwater monitoring data indicate that aminor northward component of flow may have
been present during alimited period (as evidenced by the extremely limited extent and low concentration of PCE inthe
North Plume).

The average groundwater velocity is estimated to be approximately 0.58 ft/day (212 ft per year [ft/yr]). The
groundwater flow direction is generdly southwest across the site. The contaminant plume has migrated with
groundwater southwestward to the Nashua River. Based on the estimated groundwater velocity and a minmum
retardation factor (Rf) of 2 for PCE, amaximum of 28 yearswas required for the PCE to reachthe river. Although the
groundwater plume discharges to the Nashua River, the concentrations of contaminants in the river would be
sgnificantly lower due to mixing. Groundwater modding was used to predict future concentrations of VOCs in the
Nashua River for various remedid scenarios. A discussion of the modding is provided in the FS report (ARCADIS,
20024).

Review of historical groundwater monitoring datafor the plume at A OC 50 suggeststhat overal concentrations of PCE
are sable or dedlining. These results are expected, given the following factors:

. The assumed age of the plume (30+ years);

. The fact that PCE usage was discontinued at the site more than 10 years ago;

. The remediation activities completed to date, including excavation of impacted soils and operation of
the SVE system, removed a continuing source of soil contamination in the Source Area.

6.0 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

AOC 50iscurrently defined by three distinct areas; the Source Area, Southwest Plume, and NorthPlume. These areas
are shown on Figure 3. The Army currently leasesthe area designated as the Source Areato Mass Development. The
buildings on this property areincluded inthe lease but are generdly inactive. The Army intendsto convey this property
to Mass Deved opment once a determinationis madethat the remedy is operating properly and successfully (OPS) and
aFinding of Suitahilityto Transfer (FOST) isissued by the Army. Appropriate Land Use Controls and CERCLA Right
of Accesswill be incorporated into the conveyance.

The Army, Mass Devdopment and the Fish and Wildlife Service own portions of the area overlying the Southwest
Plume The Army retained gpproximately 9.1 acres of the former arfield for vehicle storage and maintenance but
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transferred a large portion of the property to Mass Development in 1997 for reuse. The Fish and Wildlife Refuge
located adjacent to the Nashua River is generdly forested and heavily vegetated with steep terrain and limited access.
The Refuge abuts the Nashua River and there are currently no known plansto develop this area. The area owned by
Mass Development hasseverd buildings and aformer airfidd. Currently, the airfield is closed to aircraft traffic and is
used by the Massachusetts State Policefor traning and vehide storage. Under the Devens Reuse Plan (November 14,
1994), the areais zoned for Specid Use Il and Innovationand Technology Business, whichincludesabroad range of
indugtrid, light indugtrid, office, and research and development uses. There are currently no plans for development of
the MAAF, athough the area can be developed if interested parties are identified.

The Memmack Warehouse Redty Co., Inc owns the area overlying the North Plume. The property is zoned
commercid and is developed with a building used for the manufacture of windshieddd washer fluid and as a storage
facility. A fire pond is aso located on the property and would be used for fire suppression should it be necessary.

Groundwater beneath AOC 50 (Source Area, Southwest Plume, and North Plume) isnot used as a drinking water or
industrid water source and the entire area is on publidy supplied water and sewer. Future resdentia use of land at
AOC50isnat likely based on zoning redtrictions, the Army will not use the land for residentia use, the Devens Reuse
Plan does not include resdentid development of landinthe vicinity of AOC 50, and the privately owned land (North
Plume) is not zoned for resdentia use. Since the aguifer underlying portions of the AOC 50 Steare dlassfied as high
and medium yidding aguifers, thereisthe potentia to use this resource in the future. The inditutiona controls that will
ensure the objectives of prohibiting residential use and restricting groundwater use (and protecting the remedid system)
for each area of the plume are discussed in Section 12 of this ROD.

7.0 SUMMARY OF SITE RISKS

As part of the RI, HLA prepared abasdline risk assessment to estimate the probability and magnitude of potential
adverse humanheathand environmenta effects from exposure to contaminants associated with the Site, assuming no
remedid actionwastaken. It providesthe basis for taking actionand identifiesthe contaminants and exposure pathways
that need to be addressed by the remedia action. The public hedlth risk assessment followed afour step process. 1)
hazard identification, whichidentified thosehazardous substanceswhich, giventhe specifics of the Stewere of Sgnificant
concern, 2) exposure assessment, whichidentified actual or potentia exposure pathway's, characterized the potentialy
exposed populations, and determined the extent of possible exposure; 3) toxicity assessment, which consdered the
types and magnitude of adverse hedth effects associated with exposure to hazardous substances, and 4) risk
characterization and uncertainty andyss, which integrated the three earlier stepsto summarize the potentid and actud
risks posed by hazardous substances at the Site, including carcinogenic and noncarcmogenic risks and a discussion of
the uncertainty inthe risk estimates. A summary of those aspects of the human hedlth risk assessment that support the
need for remedia action is discussed below, followed by a summary of the screening-level ecological risk assessment

7.1  HUMAN-HEALTH RISK ASSESSMENT

Out of 29 chemicds detected at the Site, 18 were selected for evauation in the human hedlth risk assessment as
chemicds of potentiad concern. The chemicds of potential concern were selected to represent potentid Site related
hazards based on toxicity, concentration, frequency of detection, and mobility and persstence in the environment and
can be found in Tables 9-4 through 9-7 of the RI. From these, the FS identified those chemicas that pose sgnificant
future risks, these are referred to as the chemicals of concern (COCs) and are summarized in Table 1.
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Congstent with the National Contingency Plan, COCsare defined as those chemicals that were found to pose cancer
risksgreater than 1 x 10°° or hazard quotients (HQs) greater than 1 In addition, the criteria for designating COCshave
been expanded asfollows:

. Chemicds detected at maximum concentrations greater than thar Maximum Contaminant Level
(MCL), or state groundwater quaity standard are designated as COCs, even if the risks that they
contribute are not sgnificant Such chemicas include, 1,2-dichloroethane, iron, methylene chloride, and
1,2-dichloropropane.

. Arsenic isdesignated as a COC because it may be solubilized by the remediation technology, even
though it is not predicted to pose sgnificant risks under baseline conditions.

. Benzene, which dso is not predicted to pose significant risks under basdline conditions, isdesignated
as a COC at the request of the Massachusetts Department of Environmenta Protection due to past
releases.

. Although the HLA risk assessment identified total-1,2-dichloroethylene asa significant contributor of
risk, data collected after the completion of the RI (i.e, groundwater samples collected and anayzed
inOctober 2001 and February 2002) demondtrate that cis-l,2-dichloroethylene isthe primary isomer
present and that trans-1,2-dichloroethylene is present at concentrations wel below the MCL
Therefore, neither trans-1,2-dichloroethylene nor 1,2-dichloroethylene (tota) isidentified as a COC.
However, cis-1,2-dichloroethylene isidentified as a COC.

. During the RI, groundwater samples were analyzed for nitrate and nitrite (as nitrogen) and the risk
assessment identified the combination nitrate/nitrite as a COC, based on the conservative assumption
that dl nitrogen in groundwater is present as nitrite. Post-RI groundwater samples were andyzed for
both nitrate and nitrite individualy; nitrite was not detected Therefore, nitrate is included as a COC,
while nitriteis not.

. Lead isincluded asaCOC due to its potentid to pose ecologica risks, as detailed in Section7 2 The
maximum concentrationof lead detected in groundwater has never exceeded the humanhedth- based
Nationd Interim Primary Drinking Water Regulation (NIPDWR) of 15 pg/L

. Although C19-C36 diphatics were detected in two samples (at concentrations of 270 pug/L and 120
Hg/L), they are excluded fromthe lis of COCs because the detected concentrations are more than an
order of magnitude below Massachusetts GW-1 standard of 5,000 pg/L.

. Chloride is not designated as a COC, even though it was detected at concentrations above the
secondary M CL because secondary MCL s are not enforceable asinterim cleanup levds and because
there is insufficient toxicity data avalable to dlow caculation of a risk- based concentration for
chloride.

The fdlowing chemicals are the finad COCs for AOC 50: arsenic, benzene, 1,2-dichloroethane, 1,1-DCE, cisH,
2-DCE, 1,2-DCP, iron, lead, manganese, methylene chloride, nitrate, PCE, TCE, and VC.

Table 1 contains the exposure point concentrations (EPCs) usedto eva uatethe reasonabl e maximumexposure scenario
(RME) in the basdine risk assessment for the COCs. Thistable reflectsthe EPCsappliedin the HLA risk assessment
prepared for the RI, namdy the maximum detected concentrations. The use of maximum concentrations to characterize
exposures that occur over many yearsisaconsarvative practicethat likely overestimates actua long- term exposures.
In the RI, three portions of the plume (the Source Area, the Southwest plume, and the North plume) were evauated
individudly; these digtinctions were subsequently dropped inthe FS and groundwater was evaluated asasngle plume.
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Because this section of the ROD summarizes the risk assessment as it was presented in the RI, Table 1 differentiates
between the three portions of the plume. Estimatesof average or central tendency EPCsfor the COCsand dl chemicas
of potential concern can be found in Tables 9-4 through 9-7 of the HLA RI.

Potential human hedlth effects were estimated through the development of several hypothetica exposure pathways.
These pathways were devel oped to reflect the potential for exposure to hazardous substances based on the present
uses, potentid future uses, and location of the Site. The mgjority of the land associated with AOC 50 is now owned
by the Mass Devel opment; however, the Source Areaiis ill owned by the U.S. Army. The airfield is no longer used
for aviation purposes, but isinstead presently used by the Massachusetts State Policefor driver traning. Thereare no
groundwater supply wells on these properties; the area is supplied with municipa water from aremote source. The
Devens Reuse Plan desgnates the arfidd for future "specid use’; this use primarily includes commercid/industria
development and does not include residentia devel opment. Land betweenthe airgtrip and the NashuaRiveriswooded,
and dopes steeply toward the Nashua River and is owned by the U.S. Fish and Wildife Service. A commercidly
developed property currently overlies the North Plume. The land on the west side of the Nashua River includes a
portion of the U.S. Fish and Wildlife Refuge and Mass Development's Devens Waste Water Treatment Facility and
Environmental Business Zone. The future use of the land on both sides of the Nashua River is expected to remain
unchanged.

The following is a brief summary of only those exposure pathways that were found to present significant risks. A more
thorough description of dl exposure pathways evaluated in the risk assessment can be found on pages 9-11 through
9-14 of the HLA RI. Under RME assumptions, significant risks were predicted to be associated with potable water
ingestionand voldile inhdation by futurecommercid/industria workers, aswel aswithpotable water ingestionby future
adult and child residents. No current exposure pathways are complete because the groundwater is not currently used
for municipa or industrid purposes and because groundwater under occupied buildingsis a a sufficient depth to limit
exposure.

The commercia/industrid scenario assumed that future adult workerswould usethe groundwater bothas process water
and asther only source of water for consumptionduring work hours. It was assumed that indoor ar would be impacted
by both vapor intruson and by volatilization during use of process water (i.e., praying). Workers were assumed to
contact COCs 250 days per year (i.e., five days per week for 50 weeks) over a period of 25 years. Workers were
assumed to drink one liter of impacted groundwater per day and to work indoors eight hours per day. The risk
assessment assumed that workers conduct spraying and related activities four hours per day. They were assumed to
wear norma protective equipment (e.g, gloves, waterproof gear), whichwould prevent dermal contact with impacted
groundwater. Indoor ar concentrations associated with the migration of volaile COCs from groundwater were
estimated using the Johnson and Ettinger (1991) modd.

Future residentswere assumed to include children (ages one through 9x) and adults, who use groundwater asther only
source of household water. It was assumed that residentswould be exposed 350 days per year over a 30-year period
(with6 yearsasachild and 24 years as an adult) Adultswere assumed to drink 2.3 litersof impacted groundwater per
day, while childrenwere assumedto drink 1.5 litersper day. Inhdationriskswere assumed to be approximately equa
to VOC ingestion risks for resdentid exposures to groundwater.

Excess lifetime cancer risks were determined for each exposure pathway by mulitiplying a daly intake level by the
chemica specific cancer dope factor. Cancer dope factors have been developed by EPA from epidemiological or
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animd studies to reflect a conservative "upper bound" of the risk posed by potentialy carcinogenic compounds That
is, thetruerisk isunlikely to be greater than the risk predicted. The resulting risk estimates are expressed in scientific
notation as a probability (e.g. 1 x 10 for 1/1,000,000) and indicate (using this example), that an average individua is
not likdy to have greater that a oneina million chance of developing cancer over 70 years as a result of Site-related
exposure (as defined) to the compound at the stated concentration. All risks estimated represent an "excess lifetime
cancer risk” - or the additional cancer risk on top of that whichwedl face fromother causes such as cigarette smoke
or exposureto ultraviolet radiation from the sun. The chance of anindividua devel oping cancer fromal other (non-site
related) causes has been estimated to be as high as one in three. EPA's generally acceptable risk range for Sterelated
exposure is 10 to 10°°. Current EPA practice considers carcinogenic risks to be additive when assessing exposure
to amixture of hazardous substances

Table 2 provides a summary of the cancer toxicity datarelevant to the COCs. The cancer toxicity data presented in
Table 2 reflect the state-of-the-science at the time that the Rl was prepared and are the bads for subsequent risk
caculations developed in the HLA risk assessment. EPA has modified severa of the cancer dope factors for COCs
sgncethe timethat the Rl was prepared The cancer dopefactor for VC wasrevisedin2000, suchthat the updated vaue
isless gringent than that used in the HLA risk assessment In 2002, 1,1-dichloroethylene was reclassified as a group
C carcinogen (possible humancarcinogen) and the Integrated Risk Information System (IRIS) concluded thet it is not
gpplicable to derive cancer toxicity vaues for this compound due to equivoca evidence of carcinogenicity and
insufficient weight-of-evidence. The cancer dope factor for benzene was aso revised in 2000, such that the updated
vaue ismore gringent thanthat usedinthe HLA risk assessment. [naddition, the cancer dopefactorsfor PCEand TCE
are currently under review by EPA. Although revised vauesfor PCE and T CE have not yet beenverified or published
by IRIS, proposed vauesare more gringent thanthose used inthe HLA risk assessment. Risks were not recal culated
in the ROD to reflect changes in the toxicity vauesfor these chemicals, because, as noted below, such updates would
not change either: a) the conclusions of the risk assessment (i.e., PCE will drive cancer risks, regardless of whichcancer
dope factor is used) or b) the interim cleanup leves (which are based on gpplicable or relevant and appropriate
requirements (ARARS) for al of the carcinogenic COCs)

In ng the potentia for adverse effects other than cancer, an HQ is caculated by dividing the dally intake leve
by the reference dose (RfD). RfDshave been devel oped by EPA and they represent aleve to whichanindividud may
be exposed that is not expected to result in any deleterious effect. RfDs are derived from epidemiologica or anima
studiesand incorporateuncertaintyfactorsto hdp ensure that adverse hedtheffectswill not occur. AnHQ <1 indicates
that areceptor's dose of asngle chemicd islessthanthe RfD, and that toxic noncarcinogenic effectsfromthat chemica
are unlikdy. The Hazard Index (HI) isgenerated by adding the HQsfor dl COCsthat affect the sametarget organ (e.g,
liver) within or across those media to which the same individual may reasonably be exposed. An HI <1 indicates that
toxic noncarcinogenic effects are unlikely.

Table 3 summarizesthe noncarcinogenic toxicity datarelevant to the COCs. The noncancer toxicity data presented in
Table 3 again reflect the state-of-the-science at the time that the Rl was prepared and are the basis for subsequent
noncancer risk caculations developed in the HLA risk assessment. EPA has modified severa of the reference doses
for COCs dnce the time that the Rl as prepared. For example, noncancer toxicity values for benzene,
cis|,2-dichloroethylene, 1,1-dichloroethylene, and manganese have beenrevised, suchthat the updated vauesareless
gtringent than those used in the HLA risk assessment. Toxicity information for nitrite is presented Table 3, consstent
with the HLA risk assessment. As discussed above, subsequent sampling demonstrated that only nitrate is present.
Nitrate is less toxic than nitrite. The noncancer toxicity vauesfor PCE and TCE are currently under review by EPA;
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proposed values are more stringent than those used in the HLA risk assessment. In addition, ERIS issued noncancer
toxicity vaues for VC in 2000, such that noncancer hazards can now be quantified for this chemicad. Agan, hazards
were not recalculated in the ROD to reflect recent changes in the noncancer toxicity vaues, because such updates
would not change ether a) the conclusions of the risk assessment (i.e., PCE will drive noncancer risks, regardless of
which RfD is used) or b) the interim cleanup leves (which are based on ARARsfor dl COCs).

Only cancer risks and noncancer hazards associated with exposure pathways deemed relevant to the remedy being
proposed are presented inthisROD. In particular, the Region 1 Model ROD specifiesthat this discussononly indude
pathways contributing cancer risks equal to or greater than 10 and noncancer hazards equal to or greater than 1.
Readersarereferred to Tables9-23 and 9-24 of the HLA RI for amore comprehensive risk summary of dl exposure
pathways evauated for dl chemicds of potential concern and for estimates of the central tendency cancer risk and
noncancer hazard Table 4 depicts the cancer risksand noncancer hazards developed in the HLA risk assessment for
future commercia/industriad workers and residents, corresponding to the RME scenarios.

Significant cancer risks are predicted for future commercid/industrial workersvia potable water ingestion and volatile
inhdationat the Source Areaand via potable water ingestionat the Southwest plume Significant noncancer hazards are
predicted for future commercia/industrial workers via potable water ingestion at the Source Area plume

Sgnificant cancer risksare predicted for future res dents via potabl e water ingestionand volile inhdaionat the Source
Area, aswell as via potable water ingestion at both the Southwest plume and the North plume Sgnificant noncancer
hazardsarepredictedfor future child and adult resdents via potable water ingestionat al three plumes. Maxima cancer
risksare predicted for adult residentia exposure via potable water ingestion, whereas maximum noncancer hazardsare
predicted for child resdentia exposure via potable water ingestion.

The human healthrisk assessment was conducted in a manner that ensures a conservative and hedlth-protective result
In redity, the likelihood of hedlth effects occurring depends upon a number of uncertain factors, such as @) whether
people actudly will be exposed to maximum concentrations on a continuous and long-termbasis, b) themannerinwhich
the dite is developed in the future, ¢) whether the groundwater is used for potable or nonpotable purposes; d) the
frequency with which people contact the groundweter, and €) the duration of time spent living or working at the Site.
If actual exposures are lessthanthose assumed inthe human hea thrisk assessment, thenactual riskswill likdy be lower
than those predicted by the human health risk assessment. The predicted hedth effects al so depend upon assumptions
regarding the toxicity of COCs. Toxicity vaues are developed by the EPA with the objective of ensuring thet they are
conservative and hedthprotective. Some of the toxicity va ues used inthe human hedlthrisk assessment are provisond,
meaning that they have not undergone forma peer-review and verification by EPA. Others have been updated since
the HLA risk assessment was issued Some of those updated vaues are more gringent than those used in the risk
assessment, while others are less stringent. Regardless of these changesin the toxicity values, however, the conclusions
of the risk assessment would not change if updated toxicity values were used. That is, PCE will be the mgor risk driver
at AOC 50 regardless of the toxicity vaues gpplied to it and the other COCs. Hence, conclusions regarding the need
for remediation at the Site would not change, regardiess of the satus of the toxicity vaues.

7.2  SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT SUMMARY

The ERA contained in the HLA RI (2000a) provides a quditative screening- level evaluation of potentia risks to
ecologica receptors posed by chemicas of potentia concern (CPCs) detected in groundwater from the Southwest
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Flume and Source Area. The ERA was updated inthe Feasibility Study (ARCADI S, 20024) to incorporate additional
groundwater modeling information, but remains a screening-level assessment.

The only complete pathway through which ecologica receptors could contact CPCs is through the migration of the
plume to the Nashua River, discharge of CPCs into the river, and diffuson of the CPCs through sediment and
porewater and into the surface water. Therefore, the potentially exposed receptorsincude aquatic organisms (peagic
and benthic) that inhabit the Nashua River. Pelagic organiams are defined as those that live within the water column,
while the benthic organisms are defined as those that inhabit sediment (including porewater)

Groundwater monitoring and modding data were used as surrogates for estimating exposure to benthic and peagic
organisms. Maximum and average concentrations of chemicals in groundwater during the lagt three years (in the
Southwest Plume) were used to estimate chemica concentrations in the surface water and sediment (including
porewater) A ste-specific dilution factor of 237 was used to estimate current chemica concentrations in the Nashua
Raver surface water. This dilution factor was derived using the groundwater flux and the lowest 7-day average flow
in a 10-year period for the Nashua River.

Future chlorinated volatile organic compounds (CV OC) concentrations in the surface water and sediment (including
porewater) were derived using the solute trangport model developed in the FS. All other CPCs are estimated based
on average and maximum concentrations observed in groundwater at the Site during the last three years. A dilution
factor of 237 was used to estimate current chemical concentrations in the Nashua River surface water.

Predicted current and future surface water concentrations are well bel ow screening-level ecol ogica effectsbenchmarks
for dl CPCs, indicating that peagic organiams are unlikdy to be adversaly impacted by CPCsin the Nashua River.
Edtimated concentrations of a limited number of CPCs in porewater exceed screening-level ecologica effects
benchmarks, indicating a potentid for low to moderate hazards to benthic organisms.

Thesefindingsaresummarized in Table 5, which presents hazard quotients (HQs) based on both average and maximum
concentrations of CPCsin porewater and surface water. HQs are calculated as the ratio of predicted surface water
and porewater concentrations (for pelagic and benthic organisms, respectively) to screening-level ecological effects
benchmarks For CPCs sharing similar mechanisms of action, HQs based on average concentrations are summed to
yield hazard indices (HIs). HQs and His grester than one indicate the potentia for adverse ecologica effects, wherein
HQs and His between one and ten are designated as low potentia effects, HQs and His between 10 and 100 are
designated as moderate potentid effects, and HQs and His greater than 100 are designated as high potentia effects

7.3 BASISFOR RESPONSE ACTION

The basdine human health risk assessment revedled that workers and residents potentidly exposed to COCs in
groundwater viapotable water ingestionand vapor inhaaionmay present unacceptable humanhedthrisks(i.e., cancer
risks greater than 10 and noncancer hazard indices greater than 1) In addition, the screening-level ecological risk
assessment indicated sgnificant but 1ow ecological risks (hazard quotientsfor benthic organismsgreater thanlindicating
low potentia risk) Therefore, actua or threatened rel eases of hazardous substancesfromthis Site, if not addressed by
implementing the response action sel ectedinthisROD, may present animminent and substantial endangerment to public
hedlth, welfare, or the environment. Groundwater will be the focus of remedid actions.
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8.0 PRINCIPAL THREAT WASTES

The NCP egtablishes an expectation that treatment will be used to address the principd threats at a Ste wherever
practical, whereas engineering controls, such as containment, may be used for wastes that pose a rdaivey low
long-termthreat or wheretreatment isimpractical. The concept of principa threat and low-leve threat wastesis applied
on a sSte-specific bass when characterizing source material. Source materid is defined as materia that includes or
contains hazardous substances, pollutants, or contaminants that act as areservoir for migration of contamination to
groundwater, surface water, air, or acts as a source for direct exposure. Contaminated groundwater generdly is not
considered to be source material, lthough non- agueous phase liquids (NAPLS) and DNAPL may be.

Principal threat wastesare those source materids considered to be highly toxic or highly mobile whichcannot berdiably
contained or that would present a Sgnificant risk to human hedlth or the environment should exposure occur. The
manner inwhichprincipa threats are addressed generdly will determine whether the statutory preferencefor trestment
asaprincipd dement is satisfied. Although USEPA has not established athreshold leve of toxicity/risk to identify a
principal threst waste, toxicity and mobility must combine to pose a potentid risk severd ordersof magnitudegreater
than is acceptable under current or reasonably expected future land use, given redistic exposure scenarios. Further,
characterizing awaste as a principa threat does not necessarily mean that the waste poses the primary risk at a Ste.
Examples of source materids that generaly condtituteprincipa threatsincudeliquid wastesindrums, lagoons, or tanks;
NAPLs floating on or under groundwater, soil, sediment, dudge, or debris containing high concentrations of mobile or
potentidly mobile contaminants; buried non-liquid wastes, and soil containing significant concentrations of highly toxic
materid.

Low-level threat wastes are those source maerids that generaly can be readily contained and that would present only
alowrisk inthe event of arelease or exposure. Examples of wastes generdly considered to congtitute low-leve threats
indudesoil containing contaminantsthat are relatively immobile inar or groundwater (i.e., non-liquid, low voldility, low
leachahility) in the specific environmenta setting and soil containing contaminants at concentrations associated with
noncancer hazards near or less than one and cancer risks near or less than the acceptable cancer risk range.

At AOC 50, the fueling system components were removed in 1992, the drywell and cesspool remova actions were
performed in 1996, and the SV E systemwasrun in the drum storage area between 1994 and 1999. No waste drums,
tanks, or impoundments, or areasof high toxicity/concentration/mobility soil contaminationare knowntoremainat AOC
50. Based on this assessment, the Army concludes that thereis alow principa threet for groundwater in the Source
Areaat the Stethat will need to be remediated; however, under current land uses and withland use controlsinplaceto
limit potentia future uses, the threat isminima a AOC 50.

9.0 GENERAL STATUTORY REQUIREMENTSAND REMEDIAL ACTION OBJECTIVES
Under itslegd authorities, the Army's primary respongbility at Superfund Stesisto undertake remedia actions that are
protective of human hedth and the environment. In addition, Section 121 of CERCLA establishes severa other
gatutory requirements and preferences, including the following:
. areguirement that the remedid action, whencomplete, mug attain dl federa and more stringent Sate
environmentd requirements, standards, catena, or limitations that are applicable or relevant and

gppropriate to the action, unlessawaiver isinvoked,
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. a requirement that a remedia action be cost-effective and use permanent solutions and dternative
treatment technologies or resource recovery technologies to the maximum extent practicable; and
. a preference for remedies in which trestment permanently and sgnificantly reduces the toxicity,

mohbility, or volume of hazardous substances as a principa element.
9.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Applicable or relevant and appropriate requirements (ARARS) are federa or more stringent sate environmenta laws
that are gpplicable or relevant and appropriate to the hazardous substances or circumstancesat aste. Inherent in the
interpretation of ARARs is the assumption that protection of human hedlth and the environment is ensured.

The NCP definestwo ARAR components: (1) gpplicable requirements, and (2) rlevant and appropriate requirements.
These definitions are discussed in the following paragraphs

Applicable Reguirements. Applicable requirements are those cleanup standards, standards of control, and other
subgtantive environmenta protection requirements, criteria, or limitations promulgated under federa or state law that
specificaly address ahazardous substance, pollutant, contaminant, remedia action, location, or other circumstancethat
have jurisdictionat asite. An example of an gpplicable requirement isthe use of the Safe Drinking Water Act (SDWA)
MCLs for groundwater identified as a potential drinking water supply.

Rdevant and Appropriate Requirements. Relevant and appropriate requirements are cleanup standards, standards of
control, and other substantive environmenta protectionrequirements, criteria, or limitations that, while not "gpplicable’
to a hazardous substance, pollutant, contaminant, remedid action, location or other circumstance at a Site, address
problems or Stuations sufficiently smilar to those encountered at the Site that their useis well-suited to the particular
ste. For example, MCLswould be rdevant and appropriate requirementsat a site where hazardous substances could
enter groundwater classified as a current or future drinking water source. Whena requirement is found to be relevant
and appropriate, it is complied with to the same degree asiif it were gpplicable.

Requirements under federd or state law may be either applicable or relevant and appropriate to CERCLA clean-up
actions, but not both. However, requirements must be both relevant and appropriate for compliance to be necessary.
CERCLA on-dte remedid response actions must only comply withthe substantive requirementsof an ARAR and not
the adminidrative requirementsto obtain federd, state, or local permits| CERCLA 8§ 121(e)]. The CERCLA program
has its own set of adminigrative procedures that ensure proper implementation of CERCLA. The application of
additional or conflicting adminidrative requirements could delay or confuse the implementation of a remedia action
(USEPA, 1988). Off-dte actions need only comply with applicable requirements, not relevant and appropriate
requirements.

Off-gte actions must comply fully with both substantive and adminidirative requirements.

Substantive requirementspertaindirectly to the actions or conditions at asite, whileadminigrative requirementsfacilitate
their implementation. To ensurethat CERCLA response actions proceed asrgpidly as possible, USEPA hasreaffirmed
this position in the current NCP. The NCP defines on-Site as "the aredl extent of contamination and dl areas in very
closeproximityto the contaminationnecessary for implementation of the response action." The FFA providesadditiona
guidance on the gpplicability of permitting requirements to response actions at Devens (USEPA, 1991). USEPA
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recognizes that certain adminidraive requirements, such as consultation with state agencies and reporting, are
accomplished through the state involvement and public participation requirements of the NCP

In the absence of federa- or State-promulgated regulations, there are many criteria, advisories, and guidance vaues
that are not legdly binding, but may serve as useful guidancefor remedid actions. These are not potentia ARARS, but
are to-be-considered (BC) guidance. These guiddines or advisory criteria should be identified if used to develop
clean-up gods or if they provide important information needed to properly design or perform aremedid action. The
two categories of TBC guidance are (1) technica information on how to perform or evauate remedia or response
actions, and (2) regulatory policy or proposed regulations.

Because of ther Ste-gpecific nature, idertification of ARARS requires evauation of federd, state, and loca
environmenta and hedlth regulaions regarding chemicas of concern, site characteristics, and proposed remedia
dternatives. ARARSsthat pertain to the remedia response can be classified into three categories. chemical-, location-,
and action-specific. The following subsections provide an overview of these ARARS categories.

9.1.1 Chemical-Specific ARARS

Chemica-specific ARARSs generdly invalve hedth- or risk-based numerica vaues or methodologies that establish
Ste-gpecific acceptable chemica concentrations or amounts. They govern the extent of Site remediation by providing
ether actua clean-up levels, or the basis for caculaing suchvaues. The HHRA a AOC 50 identified potentia human
hedlth risks from groundwater contaminationunder assumed future use scenarios. The screening-level ERA identified
potential ecological risks from discharge of contaminated groundwater to Nashua River porewater. Humanhedthand
ecologicd risks from exposure to other media (soil and surface water) were found to be within acceptable levels. A
key consderationinthe assessment of groundwater chemica- specific ARARsfor AOC 50 isthe fact that groundwater
a Fort Devens was assigned to Class | under Massachusetts regulations. Such groundwaters are designated as a
potential source of potable water supply. Chemical-specific ARARS for groundwater at AOC 50 include federa
drinking water MCLs promulgated under the SDWA, Massachusetts Groundwater Qudity Standards, and
Massachusetts MCL s (MM CL s) promulgated as part of the M assachusetts Drinking Water Standards and Guiddlines.

The National Primary Drinking Water Regulations establishM CL s and Maximum Contaminant Level Gods (MCLGs)
for several common organic and inorganic contaminants (USEPA, 2000). MCLs specify the maximum permissible
concentrations of contaminants in public drinking water supplies. MCLs are federally enforceable standardsbased in
part on hedth effects and on the avalability and cost of treatment techniques. MCLGs specify the maximum
concentration at which no known or anticipated adverse effect on humanswill occur MCL Gs are non-enforceable
hedlth- based godls set equal to or lower thanMCLs. The Nationa Secondary Drinking Water Regulations establish
secondary MCLs (SMCLs), which are nonenforceable standards for drinking water contaminants that affect the
aesthetic quditiesreatingto public acceptance of drinkingwater. A National InterimPrimary DrinkingWater Regulation
has been established for lead, at a concentration of 15 pg/L.

The Massachusetts Drinking Water Standards and Guiddines liss MM CL s that gpply to water ddlivered to any user
of a public water supply system as defined in 310 CMR 22.00. Private resdentia wels are not subject to the
requirementsof 310 CMR 22.00; however, the standards are oftenused to evaluate private res dentia contamination,
epecidly in CERCLA activities The regulation contains Secondary MMCLs similar to the SMCLs of the federa
SDWA.
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Under Section 304(a) of the Clean Water Act, USEPA devel ops and publishes chemicd-specific criteria for ambient
surface water quality based on environmenta and humanhedtheffects (USEPA, 1999). These Ambient Water Quality
Criteria (AWQC) include Criterion Maximum Concentrations (CMC) and Criterion Continuous Concentrations
(CCCys) for protection of freshwater and sdtwater biota, as well as criteria for protection of human health for
consumption of: @) water and organiams and b) organisms only. AWQC are generdly applicable to surface water
bodies of the United States. USEPA recommends that States and Tribes use the AWQC as guidance in adopting
surface water qudity standards.

314 CMR 6 07(2) specifies "for purposes of determining compliance with 314 CMR 6.06(1)(ag) for toxic pollutants
in Class | and Class Il ground waters, the Department shal use Health Advisories which have been adopted by the
Department or USEPA. Generdly, the leve of atoxic pollutant which may result in one additiond incident of cancer
in 100,000 given alifetime exposure (10° Excess Lifetime Cancer Risk) will be used in determining compliance with
314 CMR 6.06(1)(aa)." Risk-based vaues based on assumptions and toxicity vaues provided in the Find Human
HedthRisk Assessment (HLA, 2000a) were ca culated for carcinogenic chemicas to meet this ARAR. However, 314
CMR 6.07(3) does not specificaly address the criteria for determining compliance with 314 CMR 606(1)(aa) for
noncarcinogenic chemicas Therefore, it is assumed that the groundwater criteria will be USEPA's Lifetime Hedlth
Advisory, which is based on non-carcinogenic hedlth effects. Note that the minimum criteriafor arsenic is 50 pg/L as
specificin 314 CMR 6.06(1)©).

M assachusetts surface water quality standards are established under 314 CMR 4.00 and apply to any discharge to
surface watersinthe Commonwed thfromany source. These standards designate the most sengitive uses for whichthe
variouswatersof the Commonweal th shdl be enhanced, maintained and protected, prescribethe minmumwater qudity
criteriarequired to sustain the designated uses,; and contain regulaions necessary to achieve the designated uses and
maintain exising water quaity.

Table 6 presents federa and Commonwedlth of Massachusetts requirements that may be chemica-specific ARARS
for groundwater at AOC 50.

9.1.2 Location-Specific ARARS

L ocation-specific ARARS represent restrictions placed on the concentration of hazardous substances or the conduct
of activities because of the location or characteristics of asite. These ARARS set redtrictions relative to the presence
of specific natura or manmeade features or potentially affected resources at adisposa or clean-up Ste. Features and
resources that can trigger location- specific ARARs include the following:

. sagmic faults

. caves, sdt domes, sdt beds, and underground mines,

. floodplams, wetlands, and water bodies;

. sengtive ecosystems or habitats,

. wilderness areas, wildlife refuges, wildlife resources, and scenic rivers,
. rare, threatened, or endangered species; or

. archaeological resources and higtoric Sites.
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None of the triggers listed above are known to exist at AOC 50; however, groundwater contaminationextendsto the
Nashua River southwest of the site. If remedid actions are undertakenat or near thesewetlandsor river areas, severa
ARARs may betriggered. Table 6 summarizes the location-specific federa and state requirementsthat may pertainto
remedia actions at AOC 50. Identification and eva uation of location-specific ARARSIs an iterative task, necessary
throughout the remedia response process.

9.1.3 Action-Specific ARARs

Action-specific ARARs set controls or redtrictions on particular kinds of activities related to the management of
hazardous waste. Action-specific ARARSs involve design, implementation, and performance requirements that are
generdly technology- or activity-based. Selection of a particular remedid action at a Ste may invoke appropriate
action- specific ARARs that may specify particular performance standards or technologies, as well as specific
environmentd levds for discharged or resdua chemicas. Action-specific ARARs may be established under the
Resource Conservation and Recovery Act (RCRA), the Clean Air Act (CAA), the Clean Water Act (CWA), the
SDWA,, the Toxic Substances Control Act (TSCA), and other laws.

Table 6 presents federa and Commonwedlth of Massachusetts requirements that may be action-specific ARARs
related to the selected remedid dternative for groundwater at AOC 50.

9.1.4 Massachusetts Contingency Plan

The NCP providesthat CERCLA on-site response actions must comply withARARSto the extent they are substantive
(i.e., pertain directly to actions or conditions in the environment), but do not need to comply with those that are
adminidraive (i.e, mechaniams tha facilitate the implementation of the substantive requirements).

The provisons of the Massachusetts Contingency Plan (MCP), 310 CMR 40 0000 (MADEP, 1997) are mostly
adminigraive innature and, therefore, do not have to be complied withinconnectionwiththe response actions selected
for AOC 50. Further, the M CP contains aspecific provison (310 CMR 40.0111) for deferringapplicationof theM CP
at CERCLA dtes As dated in the MCP, response actions at CERCLA dStes are deemed adequatdly regulated for
purposes of compliance with the MCP, provided the MADEP concurs in the CERCLA ROD.

9.2 CLEANUPLEVELS

The Remedia Action Objectives (RAOs) are Ste-gpecific clean-up objectives established for protecting humanhedth
and the environment. The RAOs may be qudlitative (e.g., to prevent exposure to contaminated groundwater) or
quantitative (e.g., to specify the maximum contaminant concentration in groundwater). The RAOs for protection of
humanand ecologica receptors should indicate a contaminant level and an exposure route, rather than a contaminant
level done, because protectiveness may be achieved by reducing exposure as well as by reducing contaminant
concentrations (USEPA, 1988). For AOC 50, RAOs were developed based on the results of the HHRA and ERA
(summarized in Sections 2.8.1 and 2 8 2 of the FS, respectively) and based on ARARs. The quditative RAOs are
presented bel ow:
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. Minimize, gabilize or diminate further migration of the groundwater contaminant plume within AOC
50 (containment), and

. Reduce the concentration of chemicds of concern (COCs) in groundwater to the chemica-specific
interim cleanup leve s, withinareasonabl e timeframe (aquifer restoration). The chemica-specific interim
cleanup levels are defined in the following sections

9.2.1 Interim Groundwater Cleanup Levels

Interim groundwater cleanup levels have been established for dl COCs, whichin most cases is based on ARARs.
Because the aguifer under the Siteisa Class| aquifer, which is a potentia source of drinking water, MCL s established
under the Safe Drinking Water Act and any more stringent state groundwater quality standards are ARARs. Table 7
summarizes the interim deanup levelsfor dl of the COCsngroundwater as well as risks and hazards associated with
interim cleanup leves

Risks and hazards associated with interim cleanup levels were caculated for the single scenario with the maxima
exposures, namdy residentia exposuresto groundwater viadrinking water under RM E exposure assumptions. Cancer
riskswerecd culated for adults, whereas noncancer hazardswere cdculated for children, again because the age groups
maximize exposures. Default RM E assumptions were derived from the EPA's (1997) Exposur e Factors Handbook.
In particular, the water ingestion rates for adults and children were assumed to be 2.3 L/day and 1.5 L/day,
repectively. An exposure frequency of 350 daysyear was applied to both age groups. The exposure duration for
adults and children were assumed to be 30 years and 6 years, respectively. Inhalation risks were assumed to be
gpproximately equa to VOC ingestion risks for residential exposures to groundwate.

Primary MCLs have not been established for ironand manganese. Alternative interim groundwater cleanup levels are
presented for these two COCs. Since the secondary MCLs for iron and manganese are based on aesthetic
considerations, rather than protection of hedth, itismost appropriateto employ risk-based concentrations asthe interim
groundwater cleanup levels for these two inorganic compounds. This practice is consstent with the cleanup level
implemented for manganese in the Final Five Y ear Review for Shepley's Hill Landfill at Devens (U.S. Army Corps of
Engineers1998). Risk-based concentrations are derived in Table 8 for ironand manganese, based on default exposure
assumptions for child resdents (i.e., the most highly exposed and susceptible receptor), published reference doses, and
atarget hazard index of one.

Periodic assessments of the protectionafforded by remedid actions will be made as the remedy is being implemented
and a the completion of the remedia action. A risk assessment will be performed on residua groundwater
contamination oncethe interim groundwater cleanup levesidentified in the ROD and newly promulgated ARARs and
modified ARARS have been achieved for a period of two consecutive years. The purpose of the risk assessment of
resdual contamination will be to determine whether the remedid action is protective. The risk assessment of resdud
contaminationwill follow EPA procedures and will assessthe cumul ative carcinogenic and noncarcinogenic risks posed
by dl COCsin groundwater via potable water ingestion and vapor inhdation. If, after review of the risk assessment,
EPA determinesthat the remedia actionis not protective, the remedia action shdl continue until either protective levels
are achieved, and are not exceeded for a period of two consecutive years, or until the remedy is otherwise deemed
protective or is modified. These protective resdud leves shdl condtitute the find cleanup leves for thisROD and shall
be consdered performance standards for this remedid action.
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Interim groundwater cleanup levelsidentified inthe ROD and newly promulgated ARARsand modified ARARswhich
cdl into question the protectiveness of the remedy and the protective levels determined as a consequence of the risk
assessment of residud contamination, must be met at the completionof the remedid action at the points of compliance
At this Site, interim cleanup levels must be met throughout the contaminated groundwater plume, which extends from
the North Plume and Source Areaadong Route 2A to the Southwest Plume and the Nashua River. The boundary of
this plume is shown on Figure 3. Attainment of interim groundwater cleanup levels will be determined through along-
term monitoring programthat will be implemented as part of this ROD and are expected to be achieved within 27 years
after implementation of the full-scale remedy.

9.2.2 Porewater Cleanup Levels

Interim cleanup leves have been established for porewater for COCs that pose an ecologica hazard quotient for
benthic invertebrates greater than 1, induding 1,2-dichloroethylene, lead, manganese, and tetrachl oroethylene.. Interim
cleanup levesfor porewater have been set based on chrome freshwater ambient water qudity criteria (USEPA 2002),
find chronic vdues(MDEQ 2002), and chronic Tier |1 vaues (Suter 1996) (in descending order of preference). These
concentrations reflect levels reported in the scientific literature to be without deleterious effect on aguatic organisms.
Because these interim cleanup levels are specific to porewater, the point of compliance may be either, @ groundwater
located as close as is practical to the Nashua River and downgradient of the In-well Stripping remedy or b) the
porewater within the uppermost six inches of sediment of the Nashua River. Interim cleanup levels for porewater are
presented in Table 9. These porewater deanup levels mugt be met at the completionof the remedid actionat the points
of compliance. They are consstent with ARARSs for surface water, attain EPA's risk management gods for remedia
action, and are protective of the environment.

10.0 DESCRIPTION OF ALTERNATIVES

CERCLA and the NCP set forththe process by whichremedid actions are eval uated and selected. Inaccordance with
these requirements, the Army developed a range of remedid dternatives for AOC 50. Section 4.0 of the FS
(ARCADIS 20024) identified and screened a number of groundwater trestment technologies and process options
based on probable effectiveness and implementability. In Section 5.0 of the FS (ARCADI S 20024), the technologies
and process options retained during the technology evauationand screening were assembled into a number of logica
remedid dternatives, which were then compared to one another with respect to effectiveness, implementability, and
cost to diminate impractica aternatives or dternatives with dgnificantly higher costs (i.e., order of magnitude
differences). A detalled andyds of each remediad dternative devel oped for groundwater at AOC 50 is presented in
Section 6.0 of the FSreport (ARCADIS 2002a).

The following section provides a narrative summary descriptionof each of the remedid dternativesevauated for AOC
50.

10.1 DESCRIPTION OF ALTERNATIVESFOR AOC 50

10.1.1 Alternative 1: No Action

The No Actiondternative includes no remedia action componentsto reduce, control, or monitor potential humanheglth
or ecologica risks associated with Site groundwater. The No Action dternative was developed, as required by the

NCP, to provide a basdline dternative for comparison purposes.
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Edtimated Time for Groundwater Cleanup: 48 years
Edtimated Capita Cost: $0
Edtimated Annua Operation and Maintenance Cost: $0
Edtimated Total Cost (net present worth*): $0

10.1.2 Alternative 2: Soil Vapor Extraction, Monitored Natural Attenuation, Institutional Controls

The dternative combinesthe use of SV E to remove residud, adsorbed phase CV OCspotentidly present inthe vadose
zone soils in the Source Area with naturd attenuation mechanisms for groundwater (e.g., dilution, dispersion,
voldilization, abiotic transformation, biodegradation), groundwater monitoring, and ingtitutional controlsinthe formof
groundwater/land use restrictions. Implementation of Alternative 2 involves the following specific components:

Pre-Desgn Invedigation Additiond field investigations will be conducted at AOC 50 to determine the best locations
for placement of additional monitoring wells. New monitoring wells will be ingtalled to better delineate groundwater
impacts (both verticdly and horizontally, as warranted) and to fecilitate naturd attenuation monitoring. Additional SVE
wedls will be ingdled in the Source Areato supplement the existing SVE well network. For the purposes of the FS
evauation, it was estimated that five new monitoring wells and three new SVE wdlswould be inddled at the Site. The
exact number, locations, and completiondetails of the new monitoring and SVE wells will be specified inthe Remedid
Desgn.

SVE System. The existing SVE system at AOC 50 would be refurbished for usein this dternative. VVacuum would be
gpplied to the SVE wells usng a regenerative blower, and recovered vapors would be treated using vapor-phased
granular activated carbon (VPGAC) prior to being discharged to the atmosphere, if required. It was assumed that the
SVE system would be operated for the first 3 years of the remedy duration.

Monitoring. Long-term monitoring will be performed to confirm that COC concentrations are eventualy reduced to
remedia goas. Duringtheinitid phases of implementation, monitoring will be conducted at more frequent intervals. As
the progress of the remedy isestabli shed, monitoring frequency will be reduced. Sampleswould be analyzed for VOCs,
dissolved metds (arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/
methane), dissolved gases(oxygen, ethane, and ethene), and variousfidd parameters|e.g., oxidationreduction potentia
(ORP), negative log of the hydrogen ion concentration (pH), hardness, conductivity turbidity, and temperature]. The
sampling frequency, locations, andytes, and procedures will be outlined in along-term monitoring plan (LTMP) and
submitted to the USEPA and MADERP for review and gpprovad prior to implementation.

Indtitutional Controls and Inspections. Indtitutiona controls will be implemented to restrict land and groundwater use
a the gte. This will be accomplished through exiging zoning and other gpplicable regulations and/or inditutiona
controls.

A LTMP will dso be prepared for the Site and it will identify the monitoring and maintenance requirements aswell as
the frequency of the ingpections.

Five-Year Site Reviews. Under CERCLA 121c, any remedid actionthat results in contaminants remaining on-Site at
concentrations greater than those dlowing unrestricted use must be reviewed at least every five years by the lead
agency. During five-year Ste reviews, an assessment is made of whether the implemented remedy continues to be
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protective of human hedth and the environment or whether the implementation of additional remedia action is
appropriate.

Consgent with guidance in Office of Solid Waste and Emergency Response (OSWER) Directive 9355.7-02A, the
USEPA has recommended that five-year reviews for Devens RFTA dtes be performed smultaneously and reported
in a sngle document. The last five-year Ste review for Devens RFTA site was performed in 2000 (HLA, 2000a).
However, the remedy is targeted for implementation in the summer of 2004.

Edtimated Time for Groundwater Cleanup: 48 years

Egtimated Capitd Cogt: $ 330,000

Egtimated Annua Operation and Maintenance Cost: $ 120,000 to 630,000
Edtimated Total Cost (net present worth*): $ 4,200,000

*Present worth based on 3.9 percent discount rate and environmental monitoring, inditutiona controls
ingpections, and five- year reviews for 48 years.

10.1.3 Alternative 3: Soil Vapor Extraction, Groundwater Extraction, Ex-Situ Treatment by Air Stripping
and Carbon Adsorption, Surface Water Discharge, Monitoring, I nstitutional Controls

This dternative involves the use of SV E to remove adsorbed phase PCE potentidly present invadose zone soilsin the
Source Area, dong with extraction of groundwater throughout the plume to establish hydraulic control and remove
COC mass. Recovered groundwater will be treated with a combination of ar stripping (with off-gas controls, as
required) and carbon adsorption. Treated groundwater will be discharged to the Nashua River. Alternative 3 will
indude groundwater monitoring and indtitutiond controls inthe formof groundwater/land userestrictionsand will consist

of the following specific components:

Pre-Desgn Invedigation Additiond field investigations will be conducted at AOC 50 to determine the best locations
for placement of additiona monitoring wells and to support the Remedia Design. In addition, pumping tests will be
conducted in two areas of the Ste to support design of the groundwater pump-and-treat system.

Additiona Groundwater Monitoring and SVE Wells. New monitoring wells will be ingdled to better deineste
groundwater impacts (both verticaly and horizontaly, aswarranted) and tofacilitategroundwater monitoring. Additiond
SVE wdlswill beingtdled in the Source Areato supplement the existing SVE wdl network. For the purposes of the
FS evauation, it was estimated that five new monitoring wells and three new SVE wellswould beindaled at the Site.
The exact number, locations, and completion details of the new monitoring and SVE wells will be specified in the
Remedid Desgn.

SVE System. The exiging SVE systemat AOC 50 would be refurbished for use in this dternative. Vacuum would be
applied to the SVE wdls usng aregenerative blower, and recovered vapors would be treated usng VPGAC prior to
being discharged to the atmosphere, if required. It was assumed that the SVE system would be operated for the first
3 years of the remedy duration.

Groundwater Extraction System. Based on groundwater modeing, approximately nine extraction wells operating a a
totd (cumulative) continuous pumping rate of gpproximately 45 galons per minute (gpm) will capture contaminated
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groundwater above remedid godss throughout the bulk of the plume. The 45 gpm pumping rate was sel ected based on
the groundwater recharge and flux in the area requiring remediation and includes a small safety factor (gpproximately
5 gpm). Modding smulaions were performed for two conceptua groundwater extractiondesigns - one eachwithfive
wdls and nine wells. As with the new monitoring and SVE wdls, the exact locations and completion detalls of the
extraction wellswill be specified in the Remedia Design.

Groundwater Treatment System. A groundwater treatment system will be constructed to treat extracted groundwater
prior to its discharge to the Nashua River. The Henry's Law constant for PCE and the other V OCs present in Site
groundwater are relatively high, indicating that they will readily partition from the dissolved phaseinto the vapor phase.
They dso have rdatively high organic carbon partitioning coefficients (K oc va ues), indicating that they have an afinity
for adsorptionto organic carbon. Consequently, extracted groundwater will be treasted to meet the applicable surface
water discharge criteria udng a shdlow-tray ar stripper for primary treatment, with a carbon adsorption polish.
Pretrestment will consist of equdizationand filtrationto remove solids. Volatilesinthe ar stripper off-gaswill be treated
using VPGAC prior to being discharged to the atmosphere, if required.

Surface Water Discharge. Following trestment, the extracted groundwater will be discharged to the Nashua River at
the southwestern end of the airfield Treated groundwater will be discharged immediately above the water's edge into
anewly constructed riprap outfdl. Limited disruptionto the wetlandsis anticipated. However, wetlandsrestorationand
monitoring will be implemented upon completion of the remedy.

Monitoring. Long-term monitoring will be performed to confirm that COC concentrations are eventually reduced to
remedid gods. During the initial phases of implementation, monitoring will be conducted at morefrequent intervals. As
the progress of the remedy isestabli shed, monitoringfrequencywill be reduced. Sampleswould be andyzed for VOCs,
dissolved metds (arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/
methane), dissolved gases (oxygen, ethane, and ethene), and various field parameters (e.g., ORP, pH, hardness,
conductivity turbidity, and temperature). The sampling frequency, locations, analytes, and procedures will be outlined
inaLTMP and submitted to the USEPA and MADEP for review and approvd prior to implementation.

Indtitutional Controls and Ingpections. Smilar to Alterndive 2, inditutiona controls will be implemented to restrict land
and groundwater use at the dte This will be accomplished through exigting zoning restrictions and other gpplicable
regulations and/or indtitutiona controls.

Five-Year Site Reviews. Under CERCLA 121c, any remedia action that results in COCs remaining ondite at
concentrations greater thanthose alowing unredtricted use must bereviewed at least every 5 years by the lead agency.
During five- year Ste reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedlthand the environment or whether the implementation of additiond remedid actionis appropriate Details
regarding the five- year Stereviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 25 years

Egtimated Capitd Cogt: $ 2,000,000
Egtimated Annua Operation and Maintenance Cost: $ 380,000 to 950,000
Edtimated Total Cost (net present worth*): $ 9,600,000

* Present worth based on 3.9 percent discount rate and environmental monitoring, ingtitutiona controls
inspections, and five-year reviews for 25 years.
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10.1.4 Alternative 4: Soil Vapor Extraction, In-Wdl Stripping, Monitoring, Institutional Controls

This dternative involves the use of SVE to remove adsorbed phase PCE potentidly present invadose zone soilsin the
Source Area aong with the inddlation of inwel gripping (IWS) circulation wellsin a series of transects acrossthe
groundwater plume Groundwater trestment will occur withinthe circulationwells (in situ) and will involve the physica
process of air stripping to remove VOC mass. This process will enhance the ability of natura attenuation mechanisms
to reduce concentrations of VOCs and other site-related COCs to remedia goa's throughout the remaining portions
of the site Alternative 4 includes monitoring and inditutional controlsin the form of groundwater/land-use restrictions,
and conggts of the following specific components:

Pre-Desgn Invedigation Additiond fidd investigations will be conducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additional Groundwater Monitoring and SVE Wells. New monitoring wells will be ingaled to better ddlineste
groundwater impacts(bothverticaly and horizontaly, aswarranted) and tofacilitategroundwater monitoring. Additiond
SVE wdlswill beingaledin the Source Areato supplement the existing SVE well network. It was estimated that five
new monitoring wels and three new SVE wdlswill be ingaled at the Site. The exact number, locations, and completion
details of the new monitoring and SVE wells will be specified in the Remedid Design.

SVE System. The exiging SVE systemat AOC 50 will be refurbished for usainthis dternative. Vacuum will be applied
to the SVE wdls usng a regenerative blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required. It was assumed that the SVE system will be operated for the firs 3 years
of the remedy.

IWS System. Approximately 25 groundwater circulation wells will be ingalled in a series of transects oriented
perpendicular to groundwater flow. At each transect, the inlet (Ilower) screen interva of the circulation wel will be
positioned to intercept the zone of highest VOC concentrations, with the recharge (upper) screen interval positioned
at the upper limit of the impacted zone (to prevent cross- contamination of unexpected zones). As with the new
monitoring and SV E wells, the exact locations, spacing, and completiondetalls of the circulation wellsitransects will be
specified inthe Remedia Design. These details will be based onthe results of a pilot-scale demondtration of circulation
well/IWS technology to be performed as part of the Remediad Desgn. Each circulation well will be connected to a
vapor recovery and treetment system via underground PV C piping.

Monitoring. Long-term monitoring will be performed to alow comparison of Ste conditions to remedia gods. During
theinitid phases of implementation, monitoring will be conducted at more frequent intervas. As the progress of the
remedy is established, the monitoring frequency will be reduced. Samples will be andyzed for VV OCs, dissolved metds
(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature). The sampling frequency, locations, andytes, and procedureswill be outlined in a LTMP and submitted
to the USEPA and MADEP for review and approva prior to implementation.

Indtitutional Controls and Inspections. Ingtitutiona controls will be implemented to redtrict land and groundwater use
a the gte. This will be accomplished through exigting zoning restrictions and other gpplicable regulations and/or
inditutiona controls.
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Five-Year Ste Reviews Under CERCLA 121c, any remedid action that results in COCs remaining onsite at
concentrations greater thanthose alowing unrestricted use must be reviewed at least every 5 years by the lead agency.
During five-year dte reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedlthand the environment or whether the implementation of additiona remediad actionis appropriate. Detalls
regarding the five- year Ste reviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 30 years

Egtimated Capital Cost $ 2,500,000

Egtimated Annua Operation and Maintenance Cost: $ 380,000 to 1,000,000
Edtimated Total Cost (net present worth*). $ 10,700,000

* Present worth based on 3.9 percent discount rate and environmental monitoring, inditutional controls
ingpections, and five-year reviews for 30 years.

10.1.5 Alternative 5. Soil Vapor Extraction, Enhanced Reductive Dechlorination, Monitoring, I ngtitutional
Controls

This dterndtive involves the use of SVE to remove adsorbed phase PCE potentidly present in vadose zone soilsin the
Source Area dong with the ingtdlation of a seriesof enhanced reductive dechlorination (ERD) injection well transects
across the groundwater plume. These wels will be used to deliver a source of excess organic carbonto the subsurface,
gimulaing microbid activity and resulting in the formation of anaerobic and reducing in-gitu reective zones (IRZs)
downgradient of each transect. Within the IRZs, in-gtu degradation of the primary COC in groundwater (PCE) and
its resultant daughter products will be sgnificantly enhanced, as evidenced by the results of the ERD pilot testing. The
ERD application will drive adsorbed phase PCE massinto the dissolved phase, making it available for trestment and
accessing the resdud mass that often hinders physica mass remova techniques such as groundwater extraction.

This process will dgnificantly reduce COC masswithin the areas targeted by the ERD transects, greetly enhancing the
ability of naturd attenuation mechanisms to reduce COC concentrations to remedia gods throughout the remaining
portions of the plume. Alternative 5 includes monitoring and indtitutiona controlsin the form of groundwater/land use
redrictions, and congsts of the following specific components:

Pre-Design Investigation Additiond fidd investigations will be conducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additional Groundwater Monitoring and SVE Wells. New monitoring wells will be ingdled to better deineste
groundwater impacts(bothverticaly and horizontaly, aswarranted) and tofacilitategroundwater monitoring. Additiond
SVE wdlswill beingdledin the Source Areato supplement the existing SVE well network. It was estimated that five
new monitoring wels and three new SVE wdlswill be ingalled at the Site. The exact number, locations, and completion
details of the new monitoring and SVE wellswill be specified in the Remedid Design.

SVE Sygstem. The exiging SVE systemat AOC 50 will be refurbished for useinthis dternative. VVacuumwill be applied
to the SVE wdls using a regenerative blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required. It was assumed that the SVE system will be operated for the firs 3 years
of the remedy.

27



Part 2. Decison Summary

ERD Implementation Approximately 45 ERD injection wels will be used in a series of five transects oriented
perpendicular to groundwater flow (5 wels have aready been inddled as part of the ERD pilot test (ARCADIS,
2001). The ERD injection wellswill be used to inject a dilute solution of molasses (or other carbohydrate) and potable
water into the formation to drive the groundwater environment to anaerobic and reducing conditions. The screen
intervals of the injection wells will be positioned to intercept the zone of highest VOC concentrations at each transect.
Aswith the new monitoring and SVE wells, the exact locations, spacing, and completion details of the injection wells/
transects will be specified in the Remedid Desgn. These details will be based on the results of the pilot-scale
demongtration of ERD technology initiated at AOC 50 in December 2001.

For the purposes of the FS, it was assumed that regular injection events will be completed manudly using a batch
process. It isassumed for costing purposes, that 100 gdlons of a 10 percent mol asses sol utionwill beinjected into each
ERD wel monthly for two years, and quarterly theresfter.

Monitoring. L.ong-term monitoring will be performed to alow comparison of Site conditions to remedid gods. During
the initid phases of implementation, monitoring will be conducted at more frequent intervals. Asthe progress of the
remedy is established, the monitoring frequency will be reduced. Samples will be andyzed for VV OCs, dissolved metds
(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature). The sampling frequency, locations, andytes, and procedures will be outlined inaLTMP and submitted
to the USEPA and MADEP for review and approva prior to implementation.

Indtitutional Controls and Inspections. Indtitutiona controls will be implemented to restrict land and groundwater use
a the gte. This will be accomplished through existing zoning restrictions and other gpplicable regulations and/or
inditutiona controls.

Five-Year Site Reviews. Under CERCLA 121c, any remedid action that results in COCs remaining ondte at
concentrations greater thanthose alowing unrestricted use must be reviewed at least every 5 yearsby the lead agency.
During five-year Ste reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedthand the environment or whether the implementation of additiona remedid actionis appropriate. Details
regarding the five- year ste reviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 26 years

Edtimated Capitd Cost: $ 1,100,000
Estimated Annua Operation and Maintenance Cost: $ 190,000 to 800,000
Estimated Total Cost (net present worth*): $ 5,700,000

* Present worth based on 3.7 percent discount rate and environmental monitoring, ingtitutional controls
ingpections, and five-year reviews for 26 years.

10.1.6 Alternative 6: Soil Vapor Extraction, EnhancedReductive Dechlorination, In-Well Stripping/Aer obic
Bioremediation, Monitoring, I nstitutional Controls

Thisdternative involves the use of SVE to remove adsorbed phase PCE potentidly present invadose zone soilsinthe
Source Area, dong with the ingtdlation of a series of ERD injection well transects across the groundwater plume. In
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addition, asngle transect of groundwater circulation/IWS wells will be instaled across the downgradient edge of the
Southwest Plume, upgradient of the Nashua River.

The ERD wdlswill be used to ddliver asource of excess organic carbonto the subsurface, gimulaing microbid activity
and resulting inthe formation of anaerobic and reducing IRZs downgradient of each transect. Within the IRZs, in-Situ
degradation of the primary COC ingroundwater (PCE) and itsresultant daughter products will be sgnificantly enhanced
as evidenced by the results of the ERD pilot testing. The ERD application will drive adsorbed phase PCE massinto
the dissolved phase, making it available for trestment and ng the residua massthat oftenhinders physica mass
remova techniques such as groundwater extraction.

The downgradient postioning of acirculationwel transect will dlow direct in- Stu trestment of groundwater using the
physical process of ar dripping to remove VOC meass. The circulation well transect will aso oxygenate the
groundwater. Thiswill enhance the aerobic degradation of PCE transformation products (suchascis-1,2-DCEand V C)
in the unlikdy event that these daughter products are not degraded anaerobicaly in the ERD application zones.
Groundwater aeration will also create a zone of oxidizing conditions (high ORP) that will promote oxidation and
immohbilizationof dissolved metds (suchas arsenic, iron, and manganese) inthe unlikdy event that these metals migrate
away fromthe zones of reduced groundwater created by the ERD application. The combination of these processes will
sgnificantly reduce COC masswithinthe areatargeted by the ERD and circulationwell transects. Inaddition, following
completion of the ERD remedy, long term monitoring will establish whether adjustments to aquifer chemistry or
gpplication of an dternative technology is warranted to expedite reprecipitation of inorganic compounds. Alterndtive
6 includes monitoring and inditutiona contrals in the form of groundwater/land use restrictions, and conssts of the

following specific components:

Pre-Design Investigation Additiond field investigations will beconducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additional Groundwater Monitoring and SVE Wels. New monitoring wells will be ingtdled to better delineate
groundwater impacts(bothverticdly and horizontaly, aswarranted) and to facilitategroundwater monitoring. Additiond
SVE wdlswill beingdledin the Source Areato supplement the existing SVE well network. It was estimated that five
new monitoring wels and three new SVE wdlswill be ingaled at the Site. The exact number, locations, and completion
details of the new monitoring and SVE wellswill be specified in the Remedid Design.

SVE Sygstem. The exiging SVE systemat AOC 50 will be refurbished for useinthis dternative. VVacuumwill be applied
to the SVE wdls usng a regeneraive blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required. It was assumed that the SVE system will be operated for the firs 3 years
of the remedy.

ERD Implementation The implementation of ERD technology for Alternative 6 will be identica to that described for
Alternative 5.

Circulation Wl Transect. Alternative 6 will involve the ingalation of groundwater crculaion/IWSwelsinasngle
transect oriented perpendicular to groundwater flow at the downgradient edge of the Southwest Plume, just upgradient
of the Nashua River. The number of wells required to adequately treat the residua plume and aerate the solubilized
inorganics will be determined in the Remedid Design. The implementation of this technology for Alternative 6 will be
identical to that described for Alternative 4.
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Monitoring. Long-term monitoring will be performed to alow comparison of Ste conditions to remedia goas. During
the initid phases of implementation, monitoring will be conducted at more frequent intervas. As the progress of the
remedy is established, the monitoring frequency will be reduced. Sampleswill be andyzed for VV OCs, dissolved metds
(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature). The sampling frequency, locations, andytes, and procedureswill be outlined in a LTMP and submitted
to the U.S. EPA and MADEP for review and gpprova prior to implementation.

Indtitutional Controls and Ingpections. Ingtitutiona controls will be implemented to restrict land and groundwater use
at the gte. This will be accomplished through exigting zoning redtrictions and other applicable regulations and/or
inditutiona controls.

Hve-Year Site Reviews. Under CERCLA 121c, any remedid action that results in COCs remaining ondte at
concentrations greater than those alowing unrestricted use must be reviewed at least every 5 years by the lead agency.
During five-year dte reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedlthand the environment or whether the implementation of additiona remediad actionis appropriate. Detals
regarding the five-year Ste reviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 27 years

Egtimated Capitd Cogt: $ 1,700,000
Egtimated Annua Operation and Maintenance Cost: $ 300,000 to 940,000
Edtimated Tota Cost (net present worth*) $ 8,200,000

* Present worth based on 3 8 percent discount rate and environmental monitoring, ingditutiona controls
ingpections, and five-year reviews for 27 years

10.1.7 Alternative 7 Soil Vapor Extraction, Enhanced Reductive Dechlorination, Zero-Valent Iron, In-Well
Stripping/Aerobic Bioremediation, Monitoring, Ingtitutional Controls

This dternative involves the technologies presented in Alternative 6. The only difference between Alternatives 7 and
6 isthe gpplication of zero-vaent iron (ZVI) in the form of nano-scale particles in the Source Areato further enhance
PCE degradationratesinalimited area once the anaerobic and reducing IRZs are formed. Similar to Alternative 6, this
dternative includes monitoring and indtitutiona controls in the form of groundwater/land use regtrictions, and conssts

of the following specific components:

Pre-Design Investigation Additiond field investigations will beconducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additional Groundwater Monitoring and SVE Wels. New monitoring wells will be installed to better delineate
groundwater impacts(bothverticaly and horizontaly, as warranted) and tofacilitategroundwater monitoring. Additiond
SVE wdlswill be ingaled in the Source Area to supplement the existing SVE well network It was estimated that five
new monitoring wels and three new SVE wdlswill be ingaled at the Site. The exact number, locations, and completion
details of the new monitoring and SVE wellswill be specified in the Remedid Design.
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SVE System. The exiging SVE systemat AOC 50 will be refurbished for useinthis dternative. VVacuumwill be applied
to the SVE wdls usng a regenerdive blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required. It was assumed that the SVE system will be operated for the firs 3 years
of the remedy.

ERD Implementation The implementation of ERD technology for Alternative 7 will be identica to that described for
Alternative 5.

Circulation Wl Transect. Alternetive 7 will involve the ingdlation of from two to four groundwater circulation/IWS
wedlsinadngletransect oriented perpendicular to groundwater flow at the downgradient edge of the Southwest Plume,
just upgradient of the Nashua River. The implementation of this technology for Alternative 7 will be identicd to that
described for Alternative 4.

Zero-Vdent Iron Application. Where further enhancement of reductive dechlorination in the Source Areais desired,
ZV1 will be ddivered to the targeted portion of the formation as a durry using direct-push technology. It is assumed
that approximatdy 75 pounds of ZVI will be introduced into alocaized portion of the Source Area only, in a sngle
goplication.

Monitoring. Long-term monitoring will be performed to alow comparison of ste conditions to remedia goas During
the initid phases of implementation, monitoring will be conducted a more frequent intervals. As the progress of the
remedy is established, the monitoring frequency will be reduced. Sampleswill be andyzed for VOCS, dissolved metals
(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature). The sampling frequency, locations, andytes, and procedureswill be outlined in a LTMP and submitted
to the USEPA and MADEP for review and gpprova prior to implementation.

Indtitutional Controls and Ingpections. Inditutiona controls will be implemented to redtrict land and groundwater use
a the dte. This will be accomplished through existing zoning restrictions and other gpplicable regulations and/or
inditutional controls

Five-Year Ste Reviews Under CERCLA 121c, any remedid action that results in COCs remaining ondite at
concentrations greater than those alowing unrestricted use must be reviewed at least every 5 years by the lead agency.
During five-year Ste reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedlthand the environment or whether the implementationof additional remedia actionis appropriate. Detals
regarding the five-year Ste reviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 23 years

Egtimated Capitd Cogt: $ 1,700,000
Egtimated Annua Operation and Maintenance Cost: $ 290,000 to 940,000
Edtimated Total Cost (net present worth*): $ 7,800,000

* Present worth based on 3.6 percent discount rate and environmental monitoring, ingditutiona controls
inspections, and five-year reviews for 23 years.

31



Part 2. Decison Summary

10.1.8 Alternative 8 Soil Vapor Extraction, Chemical Oxidation, In- Well Stripping, M onitoring, I ngtitutional
Controls

This dternative involves the use of SVE to remove adsorbed phase PCE potentidly present invadose zone soilsinthe
Source Area, chemical oxidation to treat adsorbed and dissolved phase impacts in groundwater in the Source Ares,
and a series of IWS circulation wel transects to treat the groundwater plume. Groundwater treetment via the IWS
circulation wdl transects will occur within the drculation wdls (in-situ), and will invalve the physica process of ar
gripping to remove VOC mass This process will enhance the ability of naturd attenuation mechanisms reduce the
concentrations of V OCsand other ste-related COCs to remedia goals throughout the remaining portions of the site.
Alterndtive 8 aso includes monitoring and inditutiona controlsin the form of groundwater/land use restrictions, and
consgts of the following specific components.

Pre-Desgn Invedigation Additiond field investigations will be conducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additiond Groundwater Monitoring and SVE Wels. New monitoring wells will be ingtaled to better delineate
groundwater impacts (bothverticdly and horizontaly, aswarranted) and to facilitate groundwater monitoring Additiona
SVE wdlswill beingaledin the Source Areato supplement the existing SVE well network. It was estimated that five
new monitoring wels and three new SVE wdlswill be ingaled at the Site. The exact number, locations, and completion
details of the new monitoring and SVE wells will be specified in the Remedid Design.

SVE System. The exiging SVE systemat AOC 50 will be refurbished for useinthis dternative. Vacuumwill be applied
to the SVE wdls usng a regenerdtive blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required It was assumed that the SVE systemwill be operated for the first 3 years of
the remedy.

Chemicd Oxidation. Chemica oxidationwill be implemented inthe Source AreaA dilute solutionof KMnO, conggting
of potable water and raw granular potassum permanganate will be injected through a series of re-useable injection
points. For the purposes of the FS, it was estimated that 10 injection points will be ingtaled in the Source Area. The
exact number, | ocations, and compl etion details of the injection pointswill be specified inthe Remedia Design. Thetotal
amount of KMnO, required to successfully overcome the matrix demand (the naturally occurring organic materia in
the Site soil) and subsequently destroy the targeted COCs will be determined through completion of a bench-scde
treatability study. It is preliminarily estimated that 10,000 pounds of KMnO, will be required

IWS System. Approximately 20 groundwater circulation welswill be ingdled in a series of five transects oriented
perpendicular to groundwater flow At each transect, the inlet (lower) screen interva of the circulation wels will be
positioned to intercept the zone of highest VOC concentrations, with the recharge (upper) screen interva positioned
at the upper limit of the impacted zone (to prevent cross-contamination of unimpacted zones). As with the new
monitoring wells, the exact locations, spacing, and completiondetails of the circulationwel ls/transects will be specified
inthe Remedid Design

Monitoring. Long-term monitoring will be performed to alow comparisonof site conditions to remedid goas. During
the initid phases of implementation, monitoring will be conducted at more frequent intervals. As the progress of the
remedy is established, the monitoring frequency will be reduced Samples will be andyzed for VV OCs, dissolved metds
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(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature). The sampling frequency, locations, andytes, and procedureswill be outlined in a LTMP and submitted
to the U.S. EPA and MADEP for review and gpprova prior to implementation.

Indtitutional Controls and Inspections. Inditutiona controls will be implemented to redtrict land and groundwater use
a the gte. This will be accomplished through exigting zoning restrictions and other gpplicable regulations and/or
inditutiona controls.

Five-Year Site Reviews. Under CERCLA 121c, any remedid action that results in COCs remaining onsite at
concentrations greater thanthose alowing unrestricted use must be reviewed at least every 5 years by the lead agency.
During five- year Ste reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedthand the environment or whether the implementation of additiona remedid actionis appropriate. Detals
regarding the five- year ste reviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 29 years

Edtimated Capitd Cost: $ 2,600,000

Estimated Annual Operation and Maintenance Cos. $ 380,000 to 1,200,000
Estimated Tota Cost (net present worth*): $ 11,100,000

* Present worth based on 3.9 percent discount rate and environmental monitoring, ingtitutiona controls
ingpections, and five-year reviews for 29 years

10 1.9 Alternative 9 Soil Vapor Extraction, Enhanced Reductive Dechlorination, Groundwater Extraction,
Ex-Situ Treatment by Air Sripping and Carbon Adsor ption, Surface Water Discharge, Monitoring,
Ingtitutional Controls

Alternative 9 issmilar to Alternative 6 with the exception that groundwater extraction will occur at the downgradient
edge of the Southwest Flume rather than dong a longitudind transect of groundwater circulation/IWS wells. The
downgradient pogtioning of a groundwater extraction well will remove CVOC mass, provide hydraulic control, and
will capture PCE transformation products in the unlikely event that CVOC daughter products were not degraded
anaerobically via the ERD application The recovered groundwater will be trested ex-situ using a combination of ar
sripping (primary) and carbon adsorption (secondary) to remove dissolved-phase VOC mass. Treated water will be
discharged to the Nashua River.

The combination of these processes will sgnificantly reduce COC masswithinthe areastargeted by the ERD transects
and the extraction wdl. Alternative 9 will include monitoring and ingtitutiona controls in the form of groundwater/land
use redrictions, and will consist of the following specific components:

Pre-Design Investigation Additiond field investigations will be conducted at AOC 50 to determine the best locations
for placement of additional monitoring wells and to support the Remedid Design.

Additional Groundwater Monitoring and SVE Wels. New monitoring wells will be instaled to better delineate
groundwater impacts (both verticaly and horizontaly, as warranted) and to facilitate groundwater monitoring.
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Additiond SVE wdlswill be ingaledinthe Source Areato supplement the existing SV E wdl network. It was estimated
that five new monitoring wells and three new SVE wdlswill be inddled a the Ste The exact number, locations, and
completion details of the new monitoring and SVE wellswill be specified in the Remedia Design.

SVE Sygstem. The exiging SVE systemat AOC 50 will be refurbished for usein this dternative Vacuumwill be applied
to the SVE wdls usng a regeneraive blower, and recovered vapors will be treated usng VPGAC prior to being
discharged to the atmosphere, if required. It was assumed that the SVE system will be operated for the firs 3 years
of the remedy

ERD Implementation The implementation of ERD technology for Alternative 9 will be identica to that described for
Alternative 5, 6, and 7.

Groundwater Extraction System. Based on groundwater modeling, a single extraction well operating at a total
continuous pumping rate of approximately 45 gpm will capture contaminated groundwater a the downgradient edge
of the plume As with the new monitoring and SVE wdlls, the exact location and completiondetals of thiswdl will be
specified in the Remedid Design.

Groundwater Trestment and Surface Water Discharge System. A groundwater trestment and surfacewater discharge
system identicd to that described for Alternative 3 will be constructed to handle the extracted groundwater.

Monitoring. Long-term monitoring will be performed to allow comparisonof Ste conditions to remedid gods. During
theinitid phases of implementation, monitoring will be conducted at more frequent intervas. As the progress of the
remedy is established, the monitoring frequency will be reduced Sampleswill be andyzed for VV OCs, dissolved metds
(arsenic, iron, and manganese), redox couples (nitrate/nitrite, sulfate/sulfide, and carbon dioxide/methane), dissolved
gases (oxygen, ethane, and ethene), and various fidd parameters (e.g., ORP, pH, hardness, conductivity turbidity, and
temperature) The sampling frequency, locations, anaytes, and procedures will be outlined in aLTMP and submitted
to the USEPA and MADEP for review and gpprova prior to implementation.

Indtitutional Controls and Ingpections. Inditutiond controls will be implemented to restrict land and groundwater use
a the dte. This will be accomplished through exiging zoning restrictions and other applicable regulations and/or
indtitutiona controls.

Five-Year Site Reviews. Under CERCLA 121c, any remedia action that results in COCs remaining ondite at
concentrations greater thanthose alowing unredtricted use must bereviewed at least every 5 years by the lead agency.
During five- year Ste reviews, an assessment is made of whether the implemented remedy continues to be protective
of humanhedlthand the environment or whether the implementation of additiona remediad actionis appropriate. Detals
regarding the five- year Stereviews at AOC 50 were previoudy discussed as part of Alternative 2.

Edtimated Time for Groundwater Cleanup: 24 years

Egtimated Capitd Cogt: $ 1,800,000

Egtimated Annua Operation and Maintenance Cost: $ 460,000 to 1,100,000
Edtimated Total Cost (net present worth*): $ 10,500,000

* Present worth based on 3.7 percent discount rate and environmental monitoring, ingtitutiona controls
inspections, and five-year reviews for 24 years.
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11.0 SUMMARY OF THE COMPARATIVE ANALYSISOF ALTERNATIVES

Section 121(b)(I) of CERCLA presents severd factors that, at a minmum, the Army is required to consider in its
assessment of remedia action dternatives. Building upon these specific statutory mandates, the NCP articulates nine
evauation criteria to be used in assessing the individud remedid dternatives. The nine criteria are used to sdect a
remedy that meetsthe gods of protecting human health and the environment, maintaining protection over time, and
minmizing untreated waste Section 6.0 of the FS report (ARCADIS 2002a) provides a detailed analysis of the
dternatives using the first seven of the nine evauation criteria

Definitions of the nine criteria are provided below
11.1 THRESHOLD CRITERIA

The two threshold criteria described below must be met in order for an dternative to be digble for selection in
accordance with the NCP.

. Overdl Protectionof HumanHealthand the Environment. This criterion assesses whether aremedy will protect
human hedth and the environment. This includes an assessment of how human heath and environmenta risks
posed through each pathway are eiminated, reduced, or controlled through treatment, engineering controls,
or indtitutiona controls

. Compliance with Applicable or Relevant and Appropriate Requirements. This criterion assesses whether a
remedy complieswith al federd and state environmenta and facility- Sting laws and requirements that apply
or arerdevant and appropriate to the conditions and cleanup options a a pecific Ste. If andterndive cannot
meet an ARAR, the andysis of the dternative must provide the rationde for invoking a statutory waiver

11.2 PRIMARY BALANCING CRITERIA
The following five criteria are used to compare and eva uate the dementsof aternatives that meet the threshold criteria.

. Long-Term Effectiveness and Permanence. This criterion assesses the effectiveness of the dternative in
protecting humanheath and the environment after response objectives have been met. In addition, it incdludes
condderation of the magnitude of residud risks and the adequacy and rdiagbility of controls

. Reduction of Toxidty, Mohility, or Volume Through Trestment. This criterion evaluates the effectiveness of
trestment processes used to reducetoxicity, mohility, or volume of hazardous substances. It aso considersthe
degree to which treatment is irreversible, and the type and quantity of resduas remaining after trestment.
SARA emphasizes that, whenever possible, aremedy should be sdlected that uses trestment to permanently
reduce the toxicity of contaminants at the dte, the spread of contaminants away from the source of
contamination, and the volume or amount of contamination at the Ste

. Short-TermEffectiveness. This criterion eval uates the effectiveness of the dternative in protecting humanhedlth
and the environment during the congtruction and implementation of aremedy until response objectives have
been met. It consders the protection of the community, workers, and the environment during implementation
of remedid actions.

. Implementability This criterion assesses the technica and adminidrative feashility of an dternative and
availability of required goods and services Technicd feashility consders the ability to congtruct and operate
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a technology and its rdiahility, the ease of undertaking additiona remedia actions, and the ability to monitor
the effectiveness of a remedy Adminidtrative feasibility considers the ability to obtain gpprovas from other
parties or agencies and extent of required coordination with other parties or agencies.

. Cost. This criterion evauates the capita and operation and maintenance costs of each dternative.

11.3 MODIFYING CRITERIA

The modifying criteria are used in the find evaduation of remedid dternatives, generdly after the Army has received
public comments on the FS and PP.

. State Acceptance. This criterion condders the Sate's preferences among or concerns about the dternatives,
including comments on ARARSs or the proposed use of waivers.

. Community Acceptance. This criterion considers the community’s preferences among or concerns about the
dternatives

Following the detailed andlyss of eachindividud dternative, the Army performed a comparative andyss, focusng on
the rdaive performance of each dternative withrespect to the nine evauationcriteria. The purpose of the comparative
andyss wasto identify the advantages and disadvantages of the dternatives rlative to one another and to aid in the
eventua selectionof aremedid dternative for groundwater at AOC 50. Section 6 of the FS report (ARCADIS2002a)
presents the detailed andyss if each remedia dternative developed for groundwater at AOC 50, Subsections 6.1
through 6.9 present the comparison of the different aternatives for AOC 50, and Subsection 6.10 presents the
comparative andysis of the dternatives.

11.4 SUMMARY COMPARISON OF ALTERNATIVES
The comparison of dternatives is summearized in the attached table (Table 10) and briefly discussed below.

Remedid Alternative 1 does not satisfy the sevenevauation criteria and has an excessive remedid duration. Remedid
Alternatives 2 and 4 have remedid durations equa to or greater than 30 years Although Alternative 2 isrdatively low
cost ($4.2 MM), the remedia duration of 48 years is the highest of the aternatives evaluated In addition to the
excessve remedia duration of Alternative 4, the cost of this dternative is greater than $10 MM The costs for
Alternatives 3, 8, and 9 are excessive, ranging from $9.6 to $ 11.1. MM Therdatively shorter remedid time frames
for Alternatives 3 (25 years) and 9 (24 years) do not outweigh the higher costs.

The three most cogt-effective and effident dternatives are Alternatives 5, 6, and 7. The combination of remedia
technologies comprising Alternative 5 forms the basis for Alternatives 6 and 7, which progressvely incorporate two
additional technologies. IWS and ZV1. Of these three, Alternatives 5 and 7 represent the least expendive and shortest
dternatives, respectively A further comparison of Alternatives 5 and 7 indicates that Alternative 7 would require
gpproximately 10 percent lesstime to meet the remedia action objectives than Alternative 5; however, the cost of
Alternative 7 is 35 percent more than Alternative 5 Alternative 6 has a comparable cleanup time frame to Alternative
5, but is aso gpproximately 37% more cogtly than Alternative 5, however, Alternative 6 does provide an additiond
remedia component that is further protective of the Nashua River.
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Alterndive 7 differs from Alternative 6 in that it adds ZV | to the remedy in the Source Area. The introduction of ZV1
to the subsurface createstechnica difficultiesnot apparent in Alternaive 6, asitisanemergingtechnology. Furthermore,
the concentrations and areal extent of VOCs detectedinthe Source Areaare not as substantia as origindly presented
based on recent groundwater analytical data. Therefore the apparent lower cost and shorter clean-up time for
Alternative 7 are not likely and do not outweigh the benefits of Alternative 6.

120 THE SELECTED REMEDY

The selected remedy for AOC 50 is Alterndive 6. Soil Vapor Extraction, Enhanced Reductive Dechlorination (with
solubilized inorganics controls), In-Well Stripping/Aerobic Bioremediation, Monitoring, and Ingtitutiond Controls. The
fallowing sections summarize the selection rationale and a description of remedid components, cost, and expected
outcome for Alternative 6. Changes in the selected remedies may occur as a result of new information and data
collected during the design of the dternative. Mgor changes will be documented in the form of amemoranduminthe
Adminidrative Record, an Explanation of Sgnificant Differences, or an amendment to this Record of Decision, as

appropriate.
121 SUMMARY OF THE RATIONALE FOR SELECTION OF ALTERNATIVE 6

Alterndtive 6 provides the best balance among the candidate dternatives for AOC 50. Alterndive 6 is protective of
human hedlth under current and anticipated future land use scenarios. Existing and proposed indtitutiona controls will
prevent unrestricted use. Alternative 6 is a so protective of the environment, atains ARARS, offerslong- termand short-
term effectiveness, and is readily implementable at a reasonable cost.

12.1.1 Description of Alternative 6

Alternative 6 includes multiple components to reduce potentia human-hedlth and ecologica risks associated with
groundwater a AOC 50. The principal components of Alternative 6 consst of the following:

. Soil Vapor Extraction (SVE) in the Source Area;
. Enhanced Reductive Dechlorination (ERD) throughout the site (with solubilized inorganic controls;

. In-Well Stripping (IWS) aong the downgradient portion of the Southwest Plume;
. Chemica Oxidation in the North Plume (contingency);

. Iron injection downgradient of the last ERD transect (contingency);

. Long-term monitoring,

. Ingtitutional Controls, and,

. Five-Year Site Reviews

A description of the components of Remedid Alternative 6 and other related activitiesis provided below.

Pre-Design Invedtigation Activities - Over the past 12 months, the Army has undertaken extensve fidd investigation
at AOC 50 to further assess the nature and extent of PCE impactsat AOC 50. A pilot test of the ERD technology was
completed between December 2001 and July 2002, the results of which were documented in a report incorporated
into the Find FS. Additiond investigation activities will be conducted to support the remedia design (RD). This will
indude collection and analysis of groundwater and soil samples, ingalation and testing of IWS, and the ingtdlation of
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additional permanent SV E and monitoring wells, as necessary A work planwill be submitted for review prior toinitiating
additiond invedtigation activities.

Application of SVE in the Source Area - Based onthe results of pre-design investigationto be performed, the exising
SVE system formerly operated in the Source Areaat AOC 50 will be refurbished for use in the preferred dternative.
The system will gpply vacuum to wells completed within the unsaturated soils, capturing vV OC massinthe vapor phase
as il gases are withdrawn. The soil gases extracted from the subsurface will be treated, as needed with activated
carbon prior to being discharged to the atmosphere Operation of the SVE system in the Source Area will provide
indirect remediation of groundwater impacts, if recoverable CVOC mass is present. Specificdly, the capture of
adsorbed phase mass potentidly present in the vadose zone soils will be removed as a continuing source for
groundwater contamination. Additional SVE welswill be ingaled if necessary, inthe Source Areato supplement the
exiging SVE wdl network

Enhanced Reductive Dechlorination (ERD) Implementation - This technology is implemented in-situ by dimulating
microbid activity and sgnificantly increesing rates of CVOC degradation. The microbid activity is simulated through
the injection of an organic carbon substrate. The areas in which this subgtrate is delivered become anaerobic and
reducing due to the uptake of avalabdle electron acceptors to support respiration of the microbes, providing the
environment required for the ERD process to take place. The preferred remedy will involve the inddlaion of multiple
injection wellsin a series of transects oriented perpendicular to the direction of groundwater flow. A dilute solutionof
potable water and the organic carbon substrate (molasses or other) will be periodicaly injected into the formation
through these wells to drive the groundwater environment to anaerobic and reducing conditions. The exact locations,
gpacing, and completiondetails of the injection wells/transects will be specified in the RD. To optimize the design and
further reduce the remedy duration, the design will reflect the most up to date groundwater quality data and flow
modding.

Solubilized Inorganics Controls

As outlined in the Find FS (ARCADIS 2002a) and confirmed during the ERD pilat test, inorganicsincluding iron,

manganese and arsenic are olubilized within the reducing zones created by ERD technology. Inorganics solubilized

withinthereducing IRZs are not expected to migrate beyond the boundary of reducing conditions, and arenot expected

to persst once the prevailing aerobic groundwater environment isrestored. Outside of the zone of reducing conditions

(i.e,, under the naturally aerobic conditions present in the groundwater at AOC 50) the inorganic congtituents will be
oxidized and subsequently immobilized through precipitation and/or adsorption. However, it is recognized that a
subsequent phase of remediation will be implemented should groundwater monitoring indicate that the inorganics have

not atained remediation goals.

After the ERD remedy is completed within sections of the plume and injection transects are phased out (which is
expected to be approximately 10 to 15 years based on the groundwater modedling prepared in the FS), the inorganic
data collected during the long-termmonitoring will be evaluated to assess that adequate restoration of natural aerobic
conditions and re-precipitation of inorganics have been achieved. If warranted, the re-precipitation of inorganics will
be expedited through manipulation of aguifer chemistry or gpplication of more effective treatment technologies along
the length of the plume utilizing existing ERD injection wells as transects are phased out following the trestment of
VOCs.
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IWS/Circulation Well Transect - Alternative 6 will involve the ingtdlation of groundweter circulaion/IWSwelsin the
downgradient portion of the Southwest Plume, upgradient of the Nashua River. Theinlet (lower) screeninterva of the
circulaion wdl(s) will be postioned to intercept the zone of highest CVV OC concentrations, with the recharge (upper)
screeninterva positioned at the upper limit of the impacted zone (to prevent cross-contaminationof unimpacted zones).
The lower screen will aso intercept the zone of highest potentia solubilized inorganics should this condition present
itself. The IWS will create aerobic conditions conducive to the precipitation of solubilized inorganics. As with the new
monitoring wells, the exact location, spacing, and completion details of the circulationwels will be specified inthe RD.

Sentingl Groundwater Monitoring Wells - Monitoring wells will be placed in strategic locations between the Nashua
River and the most downgradient ERD injectiontransect to serve as sentine wells. The sentind wel network will consist
of aseriesof wdlsingdled goproximatdy 400 ft from the most downgradient ERD injection transect. Thesewdlswill
be located lateradly and vertically across the plume to monitor the possible presence of solubilized inorganics beyond
the expected extent of the reducing conditions created by the ERD gpplication and trigger the inorganics contingency
for the treetment of solubilized inorganics as discussed below. The number of wells required to adequately monitor the
resdud plume and solubilized inorganics will be determined in the Remedid Design.

Monitoring - Long-term monitoring will be performed to eva uate performance of the remedy and to confirmthat COC
concentrations are reduced to remediation gods. During the initid phases of implementation, monitoring will be
conducted more frequently. As the progress of the remedy is established, monitoring frequency will be reduced.
Samples will primarily be andyzed for VOCs, with additiona analyses including dissolved metds (arsenic, iron, and
manganese), nitrate, redox couples (sulfate/sulfide, and carbon dioxide/methane), and dissolved gases (e.g. oxygen,
ethane, and ethene). Fidd parameters (e.g., ORP, pH, conductivity, turbidity, and temperature) will al so be collected
during sampling Detalls of the monitoring will be outlined inaLTMP..

Ingtitutional Contrals - (1Cs) will be implemented in eacharea of the plume (i.e. North, Source Area, and Southwest),
shown on Figure 3, through forma negotiations during the preparation of the RAWP and RD withthe different entities
that own the properties overlying these areas. | Cs are necessary to restrict land and groundwater use at the Ste to
prevent unacceptabl e risk for the duration of the remedy. The I Cswill be implemented in each areaas shown onFigure
3. The ICsRD ghdl be prepared asthe I C portionof the RD/RAWP Within 90-days of the ROD signature, the Army
shall prepare and submit to the USEPA for review and approva, an IC RD/RAWRP that will contain implementation
and maintenance actions induding periodic ingpections. The Army shdl implement, monitor, report on, and enforcethe
| Cs according to the RD/RAWP.

North Plume

The IC objectivesin the North Plumeinclude:

. protecting potentia residentia receptors from ingesting contaminated groundwater

. restricting groundwater pumping to avoid drawing the contaminated groundwater from the Source Area

. limiting construction over the contaminated groundwater that would interfere with the operation of the remedy
. providing access to the Ste for monitoring/remediation

The IC for this portion of the plume will indude exigting property zoning (commercid/industria) and permitsto ensure
the property remains commercid/industria withno resdential use or development. In addition, the Army will negotiate
necessary access and land- use control measures with the property owners to prevent exposure to groundwater and

39



Part 2. Decison Summary
protect the remedy. These ICs shall be maintained until the hazardous substancesin the soil and groundwater beneath
have been reduced to levelsthat dlow for unlimited exposure and unrestricted use. The expected duration of the IC
is expected to be less than 10 years The Army will implement, monitor, report on, and enforce these redtrictions. The
|Cswould cover the North Plume Area as shown on Figure 3.

Source Area

The IC objectivesin the Source Areainclude:

. protecting potentid resdentid and commercid/indugtrid receptors from ingesting contaminated groundwater,

. protecting commercid/indudrid workers from inhaling vapors released from groundwater used as "open”
process water,

. preventing potentia congtruction/occupation of residentia dwellings, eementary and secondary schools, and
child care facilities and inhaation of vapors released from groundwater to indoor air

. restricting groundwater pumping and sorm-water recharge to avoid drawing the contaminated groundwater
from the Source Area

. limiting construction in specified areas over the contaminated groundwater that would interfere with the
operation of the remedy

. providing access to the Ste for monitoring/remediation

The 1Cs for this portion of the plume will include existing zoning and lease terms between the Army and Mass
Development that address these objectives. In addition, specific restrictions will so be incorporated into the Transfer
deed prior to conveyance of the property to Mass Devel opment. These restrictions would be implemented, monitored,
reported on, and enforced by the Army and shdl be maintained until the concentration of hazardous substances in the
soil and groundwater beneath have been reduced to leves that alow for unlimited exposure and unrestricted use. The
expected duration of the ICs could be up to 10 years. The ICs would cover the Source Area as shown on Figure 3.

Southwest Plume

The IC objectivesin the Southwest Plume include:

. protecting potentid residentid and commercia/industria receptors from ingesting contaminated groundwater

. restricting groundwater pumping and storm-water recharge to avoid drawing the contaminated groundwater
away from the limits of the plume

. limiting construction in specified areas over the contaminated groundwater that would interfere with the
operation of the remedy

. providing access to the Ste for monitoring/remediation

The | Csfor this portion of the plume will include restricting the use of the property through exising zoning (Specia Use
Il and Innovation and Technology Business for Mass Devel opment and Open Space and Recrestion for the Fishand
Wildlife property) and restrict the potable use of groundwater through legd agreements with the partiesinvolved. In
addition, the legal agreements will restrict the construction of structures that would interfere with the operation of the
remedy and provide for Army access to the properties during the operation of the remedy. The legd agreements will
aso include language to redtrict the use of groundwater adjacent to the area of the IC. Lega agreements between the
Army, Mass Devdopment (incorporated in Devens Enterprise Commisson's the Unified Permit) and the Fish and
Wildlife Service, with oversght by the Devens Enterprise Commission will ensurethat thel Csareinplace. These ICs
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shdl be implemented, monitored, reported on, and enforced by the Army and shdl be maintained until the concentration
of hazardous substances in the soil and groundwater beneath have been reduced to levels that alow for unlimited
exposure and unrestricted use. The Army may transfer these responghilities to another party by contract or through
other means, but remains ultimeately responsible for remedy integrity. The expected duration of the ICs could be up to
27 years. The ICswould cover the Southwest Plume as shown on Figure 3.

Theimplementationactions for the ICs listed above will be presented inthe RD/RAWP. Detalls regarding the | Csmay
need to be adjusted periodicaly based on site conditions and other factors.

5-Year Ste Reviews- Under CERCLA 121c, any remedia action that results in contaminants remaining on-ste a
concentrations greater thanthosedlowing unrestricted use mugt be reviewed at least once every 5 years. During 5-year
dtereviews, an assessment is made of whether the implemented remedy continuesto be protective of humanhedthand
the environment or whether the implementation of additiona remedid actionisappropriate. RestorationAdvisory Board
(RAB) metingswill be held coincident withthese 5-year Stereviewsto keep the public informed of Ste satusinduding
its genera condition, remaining contaminant concentrations, and protectiveness of the remedid action. RAB meetings
will dso continue to be held on aregular basis to update the community on the progress of the remedid design and
implementation.

Contingencies -

North Fume - As outlined in the FS, the primary method of groundwater remediation for the low levels of
CVOCs observed in the North Plume area will be the application of ERD in the AOC 50 Source Area. The
gpplication of ERD will reduce the concentrations of CV OCsinthe Source Area, thus limiting the potentid for
possible future migration of CVOCs off-gte to the north. PCE was detected at a concentration of 11 pg/L
(whichrepresentsagenera downwardtrend since1999) inthe groundwater sample collected fromMonitoring
Wdl G6M-96-24B in January 2004. This is currently the only wel in the North Flume to have detectable
concentrations of PCE. The proposed contingency remedy associ ated withthe North Flume will consist of two
components:

Monitoring Program- Selected monitoring wels inthe North Plume will be monitored for the presence
of CVOCs and inorganics when ERD is implemented in the Source Area. The long-term monitoring
plan will identify wells and frequency of sampling

Remedy Implementation - In the event that PCE or its daughter products exceed thar respective
MCLs inthe North Plume one year after ERD implementationinthe Source Area, adirect application
of in-stuchemica oxidationwill be utilized to treat the CVOCs in the North Plume. The use of in-Situ
chemica oxidationis proposed over ERD gpplicationdue to the concerns regarding potentia inorganic
solubilization related to ERD application. The treatments would continue periodicdly (i.e., annuadly),
if needed based on groundwater monitoring results.

Inorganics- Asoutlinedinthe Find FS (ARCADI S 20024), inorganicssuchasiron, manganese or arsenic can
be solubilized within the reducing zones created by ERD technology. Inorganics solubilized withinthe reducing
IRZs are not expected to migrate beyond the boundary of reducing conditions, and are not expected to persist
once the prevailing aerobic groundwater environment is restored either naturdly or viaaeration by circulation
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wells. Outside of the zone of reducing conditions (i.e., under the naturally aerobic conditions presentinthe
groundwater at AOC 50) and in the area of the circulation wells, it is expected the inorganic congtituents will
be oxidized and subsequently immobilized through precipitation and/or adsorption. Despite this expectation,
it is recognized that a contingency must be available should groundwater monitoring indicatethat thereisaniron
deficiency in the circulation trestment area (i.e , towards the Nashua River) that may preclude the effective
immobilization of dissolved arsenic as it is recognized that arsenic solubility is strongly controlled by the
presence of iron. The proposed contingency remedy associ ated withinorganicswill cons st of two components:

Monitoring Program - The monitoring of the sentind wells will be conducted on a regular basis to
detect adeficiency of ironinthe systemand alow time for Remedy Implementation. The specific detalls
of the monitoring program associ ated withthe contingency remedy will be outlined fully inthe long-term
monitoring plan.

Remedy Implementation - Adjustments to the chemidiry of the groundwater approaching the IWS
system will be made as deemed necessary to facilitate the re-precipitation of arsenic to less mobile
forms. Such adjustments may include but are not limited to the addition of ferrousiron. Geochemica
adjustments would be performed on an as-needed basis to mantain the necessary aquifer conditions.
FHeld parameter measurementsand inorganic groundwater sampleswill be collected onaperiodic basis
to confirm the desired conditions, and the monitoring of the sentine well network will be maintained
to assure the success of the contingency remedy.

12.1 2 Summary of Costsfor Alternative 6

Table 11 contains a summary of estimated costs for implementing Alterndive 6. The estimate is based on the best
availableinformationregarding the anticipated scope of the remedid dternative, however, changesincost dementsmay
occur as a result of new information and data collected during design of the dternative. This is an engineering cost
edimatethat isexpected to be within +50 to - 30 percent of the actua project cost. The detailed cost backup, induding
capital cost, operation and maintenance costs, and sources of cost information, is presented in Table 12. Additiond
detail on the cost estimate is provided in the FS (ARCADIS 2002a).

12.1.3 Expected Outcome of Alternative 6

The primary expected outcomes of the selected remedy are that: @) the groundwater at the site (including the Source
Area, the Southwest plume, and the North plume) will no longer present an unacceptable risk to future workers or
resdents via potable water ingestion and inhdation; b) the ste will be suitable for unrestricted land use; and ¢)
groundwater will be suitable for potable purposes. Approximately 27 years are estimated as the amount of time
necessary to achieve the gods consistent with unrestricted land use and potable use of groundwater for the entiresite.
Portions of the site (e.g. North Plume) may achieve the godsin a shorter period of time. Abating the unacceptable risk
to benthic invertebrates viadirect contact from discharge of groundwater to porewater of the Nashua River isaso an
expected outcome of the selected remedy. The low to moderate potentia ecologica effects will be mitigated by the
remedy and gods condstent with long-term protection of benthic invertebrates. Another expected outcome of the
sel ected remedy is that redevel opment in specified areaswill be able to proceed once the remedy is Operating Properly
and Successtully.
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13.0 STATUTORY DETERMINATIONS

Under CERCLA and the NCP, the Army and USEPA must select remedies that are protective of human hedlth and
the environment, attain ARARS (unlessa statutory waiver isjudtified), are cost effective, and utilize permanent solutions
and dternative treatment technologies or resourcerecoverytechnol ogiesto the maximumextent practicable. Inaddition,
CERCLA includes a preference for remedies that employ treatment that permanently and significantly reduces the
volume, toxicity, or mobility of wastes as aprincipd dement and abias againg off-gte disposa of untreated wastes.
The following subsections discuss how the sdected remedies meet these statutory requirements.

131 STATUTORY DETERMINATIONSFOR REMEDIAL ALTERNATIVE 6

The selected remedy for AOC 50 is congstent with CERCLA and, to the extent practicable, the NCP. The selected
remedy is protective of humanhealthand the environment, attains ARARS, and is cost-effective. The selected remedy
utilizes dterndtive trestment technol ogiesand resource recovery technol ogiesto the maximum extent practicable for this
dgte. In addition, the selected remedy dso sdtisfies the gatutory preference for treatment that permanently and
sgnificantly reduces the toxicity, mohility, or volume of hazardous substances as aprincipa eemernt.

13.1.1 The Selected Remedy is Protective of Human Health and the Environment

Thesdectedremedy for AOC 50, Remedia Alterndtive 6, will protect human healthand the environment by dimingting,
reducing, or controlling exposures to humanand environmenta receptors through engineering and inditutiona controls.
More specificaly, human exposure to groundwater will be limited through in-situ groundwater trestment and through
edtablishment of indtitutiond controls to limit exposure to groundwater inthe Source Area, North Plume, and Southwest
Pume

The selected remedy will reduce potentid human-health and ecologica risk levels for groundwater and sediment
(porewater) exposure to protective ARARS levels (i.e., the remedy will attain ARARS). I naddition, implementationof
the sdlected remedy will not pose any unacceptable short-term risks or cause any cross-mediaimpacts.

13.1.2 The Selected Remedy Attains Applicable or Relevant and Appropriate Requirements

The selected remedy for AOC 50 will attain al applicable or relevant and appropriate federa and state requirements.
No wavers are required. ARARs for AOC 50 were identified and discussed in the FS (Sections 3.0 and 6.0) and
Table 6 of this Record of Decison summarizes the ARARs for the selected remedy, including the regulatory citation,
abrief summary of the requirement, and how it will be attained.

13.1.3 The Sdlected Remedial Action is Cost-Effective

The selected remedy is cogt-effective because the remedy's costs are proportiond to its overdl effectiveness. This
determinationwas made by evauating the overdl effectiveness of those dternatives that satisfied the threshold criteria
(i.e., that are protective of humanhedthand the environment and attain dl federa and any more stringent state ARARS,
or as appropriate, waive ARARS). Overdl effectivenesswas eva uated by ng three of the five balancing criteria
long- termeffectivenessand permanence; reductionintoxicity, mohility, and volume throughtreatment; and short- term
effectiveness, in combination. The overal effectiveness of each dternative thenwas compared to the aternative's costs
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to determine cost-effectiveness. The rdaionship of the overdl effectivenessof thisremedia dternaive was determined
to be proportiona to its costs and hence represents a reasonable value for the money to be spent.

The estimated cogsts of this remedid dternative are:

Estimated Capita Cost: $ 1,700,000
Estimated Operation and Maintenance Cost (Present Worth*): $ 6,500,000
Estimated Totd Cost: $ 8,200,000

* Present worth based on 3.8 percent discount rate, for 27 years (Table 13).

13.1.4 The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment or Resource
Recovery Technologiesto the Maximum Extent Practicable

After the Army identified those dterndives that atain or, as appropriate, waive ARARS and that are protective of
human hedlth and the environment, the Army determined which alternative made use of permanent solutions and
dternative trestment technologies or resource recovery technologies to the maximum extent practicable. This
determination was made by deciding which one of the identified dternatives provides the best balance of tradeoffs
among dternativesinterms of: (1) long-termeffectivenessand permanence; (2) reductionof toxicity, mohility, or volume
through treatment; (3) short-term effectiveness; (4) implementahility; and (5) cost. The baancing test emphasized
long-term effectiveness and permanence and the reduction of toxicity, mobility, or volume through trestment, and
consdered the preferencefor trestment as a principa dement, the bias againgt offsite land disposa of untreated waste,
and community and state acceptance. The Army believes the selected remedy provides the best balance of tradeoffs
among the dternatives that are protective and attain ARARS.

13.1.5 The Selected Remedy Satisfies the Preference for Treatment asa Principal Element

The principa dement of the selected remedy isin- Stu treestment of contaminated groundwater by ERD and IWS. This
element, in conjunction with previous remova actions, will complete addressing the primary threat at AOC 50 which
IS groundwater contamination.

13.1.6 Five-Year Review Requirements

Because AOC 50 has contaminants remaning on-site above concentrations that alow for unrestricted use and
unrestricted exposure, a statutory review will be performed withinfive years after initiation of remedia action to assess
whether the remedy remains or will remain protective of human hedth and the environment. Subsequent five-year
reviews will be performed as long as hazardous substances, pollutants, or contaminants remain on-ste above
concentrations that alow for unrestricted exposure and unlimited use.

Thefive-year reviews may be discontinued whenno hazardous substances, pollutants, or contaminantsremainat AOC
50 above concentrations that alow for unrestricted use and unrestricted exposure. This determinationwill be madeafter
afive-year review documents that contaminants are at acceptable levels.
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14.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The Army released a Proposed Plan for remedid action at AOC 50inJanuary 2003. The Proposed Plan identified
Alterndtive 6. Soil Vapor Extraction, Enhanced Reductive Dechlorination, In-Well Stripping/Aerobic Bioremediation,
Monitoring, and Inditutiond Controls asthe preferred dternative for AOC 50. During the public comment period, the
Army received comments requesting a reevaluation of technologies that were previoudy screened out inthe FS. In
responseto these comments, areview of the technol ogies was made and there have been no sgnificant changesto the
preferred aternative for AOC 50, presented in the Proposed Plan and this ROD.

150 STATEROLE

The Commonwedlth of Massachusetts Department of Environmental Protection has reviewed the various dternatives
and hasindicated its support for the selected remedy. The Commonwedth has reviewed the Rl and FS reports to
determine if the selected remedy is in compliance with applicable or rdevant and appropriate Commonweslth
environmentd and facility sting laws and regulations. A copy of the letter of concurrence fromthe Commonwedth of
Massachusetts is attached as Appendix B.
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Table 1

Summary of Chernicals of Concern and
Medium-Specific Exposure Point Concentrations

Exposure Chemical of Concern Maximum Units Frequency of| Exposure Exposure Statistical
Point Concentration Detection Point Point Measure
Detected Concentration | Conecentration
Units
Benzene 3.2 ug/L 4/32 3.2 ug/L MAX
1,1-Dichlargethylene 0.66 ugfL 1132 0.68 ug/L MAX
cis-1,2-Dichioroethylene 210 ug/L 4/14 210 ugilL MAX
1,2-Dichloropropane 39 ug/L 5132 39 ug/L MAX
Source Area [tron 2,860 ugfl 3/19 2860 ug/L MAX
Plume Manganese 183 ugiL 11117 183 ug/L MAX
Nitrate 3,300 ug/lL 17417 3,300 ug/L MAX
Tetrachloroethylene 10,000 ug/L 18732 10,000 ugflL MAX
Trichlorcethylena 69 ugilL 9/32 69 ug/t MAX
Vinyl chloride 13 ugfl 1732 13 ug/L MAX
Benzene 2.1 ug/L 1/18 2.1 ug/L MAX
1,2-Dichlorcethane 2.5 ug/L 1/18 2.5 ug/L MAX
cis-1,2-Dichloroethylene 17 ug/L 117 17 ug/L MAX
Iron 3,270 ug/L 4/10 3,270 ug/l MAX
Souhwes! ITead 45 ug/L 172 45 g/ MAX
Manganese 1,000 ug/L 7710 1,000 ug/L MAX
Nitrate 7,900 ug/L 10710 7,900 ug/t MAX
Tetrachloroethylene 800 ug/L 6/18 900 ugiL MAX
Trichloroethylene 1.1 ug/L 3/18 1.1 ug/L MAX
[ron 398 ugfL 1/8 366 ug/l. MAX
Manganese 1,240 ug/L 6/8 1,240 ug/L MAX
North Plume |Nitrate 2,600 ug/L 8/9 2,600 ug/L MAX
Tetrachloroethylene 100 ug/L 7117 100 ug/L MAX
Trichloroethylene 12 ugfL KYAY 12 ug/L MAX
Key

ug/L: micrograms per liter
MAX: maximum detected cancentration

This table presents chemicals of concern (COCs) and expasure point concentrations (EPCs) for all COCs in groundwater (i.e., the

concentation that is used to estimate the exposure and risk from each COC in groundwater). Chemicals predicted to pose a cancer risk in
excess of 1 x 10° or a hazard index in excess of 1 are designated as COCs. Additional rationale for including chemicals that do not pose
significant risks as COCs is provided in the ROD text. Aithough the plume is no ionger subdivided, data for the three parts of the plume are
presented separately in this table, in order to be consistent with the presentation in the HLA risk assessment presented in the Remedial

Investigation.




Table 2
Cancer Toxicity Data Summary

Chemical of Concern Oral Cancer Stope | Slope Factor Units Weight of Source Date
Factor EvidenceiCancer
Guideline
D it
Arsenic 1,5E+00 (mg/kgiday)’ A IRIS (a) 1998
Benzene 2 9E-Q2 (ma/kg/day)’ A IRIS (b) 1988
1,2-Dichioroethane 9.1E-02 {matka/dayy’ B2 RIS 1991
1.1-Dichioroethylene — - not assessed (c) IRIS 1989
cis-1,2-Dichloroethylens -- - D IRIS 1995
1,2-Dichloropropane 6.8E-02 {mgtkg/day)” B2 HEAST 1997
Iron - - not assessed - --
Lead - - B2 RIS {a) 1993
Manganese — -- D RIS 1996
Methylene chloride 7.5E-03 {(mg/ka/day)’ B2 RIS 1995
Nitrate - - not assessed RIS 1997
Tetrachloroethylene 5.2E-02 (mg/kgiday)’ B2 NCEA (d) 1692
Trichloroethylene 1.1E-02 (mg/kg/day)” B2 HEAST (d) 1992
Vinyl chioride 1. 90E+00 (mgikg/day)” A HEAST (e) 2000
Key EPA Group:
--> No informaticn available A - Human carcinogen
IRIS: Integrated Risk Information Service, USEPA B1 - Probable human carcinagen, limited human data available
HEAST: Health Effects Assessment Summary Tables, USEPA B2 - Probable hurman carcinogen, sufficient evidence in animals and
inadequate or na evidence in humans
NCEA: National Center for Environmental Assessment, USEPA C - Possible human carcinogen
(maikgfday)”’: per milligrams per kilogram body weight per day D - No classifiable as a human carcinagen

E - Evidence of noncarcinogenicity
a. No toxicity values for these chemicals are presented in the HLA risk assessment, because they were not designated as chemicals of potential concern.
b. IRIS revised the cancer toxicity value for benzene in 2000, such that the updated value is more stringent than that used in the HLA risk assessment,
¢. IRIS classified 1,1-dichloroethylere as a class C carcinogen in 2002. No toxicity values were designated at that time.
d. Cancer toxicity values are under review by EPA; proposed values are more stringent than those used in the HLA risk assessment,
e. IRIS revised the cancer toxicity value for vinyl chloride in 2000, such that the updated value is less stringent than that used in the HLA rigk assessment.
This table provides carcinogenic information that is refevant to the chemicals of concern (COCs) in groundwater and that were applied in the HLA risk assessment. As
noted in the footnotes, several toxicity values have since been updated. Dermal values are not presented because dermal routes of exposure are not significant.

Because inhalation risks were calculated as a function of ingestion risks, rather than based on inhalation toxicity information, inhalation values are not presented in this
table.




Table 3
Noncancer Toxicity Data Summary

Chemical of Concern Chronic/ Oral Reference | Oral Reference | Primary Target Combined Sources of Date of
Subchranic Dose Value Dose Units Organ Uncertainty/ | Reference Dose, | Reference Dose,
Modifying Target Organ Target Organ
Factors
Arsenic Chronic 3E-04 mg/kg/day skin 3 IRIS (a) 1993
Benzene Chronic 3.0E-03 mg/kgiday - -- NCEA (b) --
1,2-Dichloroethane Chronic 3.0E-02 mo/kg/day - - NCEA ~-
1.1-Dichloroethyiene Chronic 9.0E-(3 mg/kgiday liver 1,000 IRIS (b) 1987
cis-1,2-Dichioroethylene Chronic 1E-02 mg/kgiday blood 3,000 HEAST (b} 1997
1,2-Dichloropropane - - - - -~ - -
Iron - -~ -- - — (c) -
Lead -- -- - - - RIS {a) 1991
Manganese Chronic 2.4E-02 mg/kg/day CNS 1 IRIS {b) 1996
Methylene chloride Chronic 5.0E-02 mg/kg/day liver 100 IRIS 1988
Nitrate {d) Chronic 1E-01 mg/kg/day blood 10 RIS 1997
Tetrachloroethylene Chronic 1E-02 mg/kg/day liver 1,000 IRIS (&) 1088
Trichtoroethylene Chronic 6E-03 mglkg/day - - NCEA (e) -
Vinyl chloride - - — -- - {f) —
Key

mg/kglday: milligrams per kilogram body weight per day

- No information available

IRIS: integrated Risk Information Service, USEFA

HEAST: Health Effects Assessment Summary Tables, USEPA

NCEA: Naticnal Center for Environmental Assessment, USEPA

CNS; central nervous system

a. No toxicity information for these chemicals is presented in the HLA risk assessment, because they were not designated as chemicats of potential concern.
b. IRIS revised the noncancer toxicity value for these chemicals, such that the updated values are less stringent than those used in the HLA risk assessment,
¢. NCEA has issued a noncancer toxicity value for iron, such that noncancer hazards can now be quantified for this chemical.

d. Information presented for nitrate reflects the assumptions made in the HLA risk assessment; i.e., that ail nitrogen present is nitrite. Therefore, the toxicity
information for nitrite is shown here. Subsequent sampling demonstrated that all nitrogen present is in fact nitrate, which is less toxic than nitrite.

e. The noncancer toxicity values for these chemicals are under review by EPA; proposed values are more stringent thant those used in the HLA risk assessment.
f_IRIS issued noncancer toxicity values far vinyl chloride in 2000, such that nencancer hazards can now be quantified for this chemical.

This table provides noncarcinogenic toxicity information that is relevant to the chemicals of concern (COCs) in groundwaterand that were applied in the HLA rigk
assessment presented in the Remedial investigation. As noted in the footnotes, several toxicity values have since been updated. Dermal values are not presented
because dermal routes of exposure are not significant and slope factors are not availabie for the dermal route of exposure. Because inhalation risks were calculated
as a function of ingestion risks, rather than based on inhalation toxicity information, inhalation values are not presented in this table.




Table 4

Summary of RME Cancer and Noncancer Risks

CANCER RISK (a)

HAZARD INDEX (RME)

RECEPTOR LOCATION EXPOSURE PATHWAY (RME) Chiild Aduit
Future Source Area Ingestion of potable groundwater 2E-03 N/A 4
Commercial/ tnhalation of vapors migrating to indoor air 7E-05 N/A 0.09
Industrial inhalation of vapors from groundwater used as
Worker process water 4E-04 N/A 0.8

TOTAL .7 2E03 N/A =
North Plume  {;nsestion of potable groundwater N/A
Inhalation of vapoers from groundwater used as
process water 4E-08 N/A 0.004
TOTAL 2E-05 N/A 0.3
Southwest Ingeslion of potable groundwater 2E-04 N/A 0.8
Plume Inhalation of vapors from groundwater used as
process water N/A 0.05
TOTAL}: WiA 0.9
Future Resident |Source Area  |Ingestion of potable groundwater 100 40

tnhalation of vapors migrating to indoor air

Source Area, TOTAL Resident]:

North Plume  [Ingestion of potable groundwater

North Plume, TOTAL Resident
Southwest ingestion of potable groundwater
Plume Dermal comtact during swimming

Ingestion during swimming

Southwest Plume, TOTAL Resident]::

a. The future resident cancer risk presented is the summation of the child and adult cancer risks.
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TABLE §
Screening-Level Ecological Hazards Under No Action
AQC 50, Fort Devens

HQs for Benthic HQs for Pelagic
Orpanisms Organisms
Analyie Averape  Maximum Average Maximum
Metals
LAluminum 0.6 0.002 0.005
Calcium 0.1 0.2 0.0005 0.0007
[ron 0.2 0.5 0.0002 0.002
Lead ! 1T 2 ] 0.006 0.007
Magnesium 0.02 0.02 0.00007 0.0001
Mariganese [a] 0.9 0.004 0.01
Potassium 0.02 0.02 0.00007 0.0001
Sodium 0.004 0.005 0.00002 0.00002
Zinc 0.1 0.2 0.0005 0.0009
Sereening-level Hazard index [b] .01

Volatile Organic Compounds
1,2-Dichioroethene (cis- and trans-) 0.2 0.001 0.03

|IChtoromethane 0.000004  0.00003 0.00000002  0.000000]
1,2-Dichloropropane 0.01 0.02 0.00005 0.00008
Tetrachloroethene 09 [ 4 | 0.004 0.02
Toluene 0.03 04 0.0001 0.002
Trichloroethene 0.01 0.3 (00005 0.00]
Screening-level Hazard Index [a) 0.005

Notes:

HQ (hazard quotient} = expostre estimate / benchmark
Qutlined values exceed HQ or Hazard Index of 1.
[a) Based on Michigan DEQ's Tier | value for manganese and assuming a hardness of 100 mg/L,
averape and maximum HQs for benthic organisms are 0.04 and 0.1, respectively.
[b] Hazard index = sum of chemicai-specific HQs; Hazard indices not caleulated for
maximum exposure ¢stimates because exposures to maximum concentrations of
individual CPCs will nat oceur simultaneously; Hazard indices segregated for
inorganic and organic CPCs due to differing mechanisms of action.



TABLE 6

Synopsis of Federal and State ARARS for Remedial Alternative 6

AQC 50, Devens, Massachusetes

REQUIREMENT

STATUS

SYNOPSIS

ACTION TO BE TAKEN TO ATTAIN
REQUIREMENT

ARAR

TYPE MEDIUM
[Federal

Chemical [Groundwater
Chemical [Surface Water

Safe Drinking Water Act,
National Primary Drinking
Water Regulations,
Maximum Contaminant
Levels [40 CFR Parts 141.11
-141.16 and 141.50 -
141.53]

Relevant and
Appropriale

The National Primary Drinking Water Regulations (NPDWR)
establish maximum contaminant Levels (MCLs) and
Maximum Contaminant Level Goals (MCLGs) for several
common organic and inorganic contaminants, MCLs specify
the maximum permissible concentrations of contaminants in
public drinking-water suppties. MCLs are federally
enforceable standards based in part on the availability and
cost of treatment technigques.

MCLGs specify the maximum concentration at which no
known or anticipated adverse effect on humans will oceur.
MCLGs are non-enforceable health-based goals that are
always set equal to or lower than MCl.s.

The MCLs for the chemicals of concern {CQCs) will
be met through active remediation of groundwater in
selected areas of the plumes.

Clean Water Act, Ambient
Water Quality Criteria, 33
USC 1314, 40 CFR
131.36(h)(1}, 63 Fed. Reg.
68359

To be considered

National recommended criteria for surface water quality
establishes numerous criteria for constituents

Ambient water quality criteria were evaluated durin
the assessment of potential ecological risks and the

development of preliminary remediation goals for
AOC 50
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TABLE 6

Synopsis of Federal and State ARARs for Remedial Alternative 6

AQC 50, Devens, Massachusetts

ARAR ACTION TO BE TAKEN TO ATTAIN
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS REQUIREMENT
State
Chemical [Groundwater  [Massachuset(s Groundwater [Applicable Massachusetts Groundwater Quality Standards designate and |314 CMR 6.00 will be met by achieving MMCLs for
Quality Standards [314 assign uses for which groundwaters of the Commonwealth  {COCs. The MMCLs for COCs will be met through
CMR 6.00] shall be maintained and protected and set forth water-quality jactive remediation of groundwater plume.
criteria necessary to maintain the designated uses. Groundwater monitoring will be performed to
Groundwater at Devens RFTA is classified GW-1. measure changes in COC. State groundwater quality
Groundwaters assigned to this class are fresh groundwaters  [standards that are more stringent that Federal MCLs
designated as a source of potable water supply. will be used as remediation goals.
Chemical |Groundwater  {Massachusetts Drinking Relevant and The Massachusetts Drinking Water Standards and Guidelines |Devens groundwater is classified GW-I and is
Water Standards and Appropriate list Massachusetts Maximum Contaminant Level (MMCLs), |designated as a source of potable water supply.
Guidelines [310 CMR which apply to water delivered to any user of a public water- [State MCLs that are morc stringent than Federal
22.00] supply system as defined in 310 CMR 22.00. MCLs will be used as remediation goals.
State
Chemical | Surface water |Massachusetts Surface Relevant and The Massachusetts Surface Water Quality Standards list Massachusetts Surface Water Quality Standards

Water Quality Standards
[3t4 CMR 4.00]

Appropriatc

Massachusetts surface water standards, which apply to
discharge to the waters of the Commonwealth from any
source. These standards: designate the most sensitive uses
for which the various waters of the Commonwealth shall be
enhanced, maintained and protected; prescribe the minimum
water quality criteria required to sustain the designated uses;
and contain regulations necessary to achieve the designated
uses and maintain existing water quality,

were considered during the assessment of acceprable
risk levels and the development of preliminary
remediation goals for AOC 30
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TABLE 6

Synopsis of Federal and State ARARs for Remedial Alternative 6

AQC 50, Devens, Massachusetts

Fill Requirements Section
404 [33 CRF Pan 230; 40
CRF Part 230]

remedial actions
are performed in
U.S. water or
within a
floodplain

or fill materials to U.S. waters, including wetlands, Filling
wellands would be considered a discharge of fill materials,

ARAR ACTION TO BE TAKEN TO ATTAIN
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS REQUIREMENT
Federal
Location |Groundwater  |Floodplain Management Applicable, if  [Requires federal agencies 1o evaluate potential adverse Monitoring wetls may be constructed in the
Executive Order No. 11988 |remedial actions [effects associated with direct and indirect development of a  [floodplain. All construction in the floodplain will
[40 CFR Part 6, App. A] are performed  {floodplain. Alternatives that invelve medification/ be conducted in a manner that minimizes harm and
within floodplain|construction within a floodplain may not be selected unless a |preserves and restores the natural and beneficial
determination is made that no practicable alternative exists.  |values of the floodplain. Appropriate federal
If no practicable alternative exists, potential harm must be agencics will be contacted and allowed to review the
minimized and action taken {o restore and preserve the proposed work plan for the remedial action prior to
natural and bencficial values of the floodplain. implementation of the action,
Federal
Location |Wetlands Protection of Wetland Applicable, if  jRequires federal agencies to minimize the destruction, loss, [Monitoring wells may be constructed in the
Executive Order 11990 [40 |remedial actions lor degradation of wetlands, and to preserve and enhance wellands. Construction will be performed in a
CFR 6, Appendix A) are performed  [natural and beneficial values of wetlands. [fremediation is  [manner that minimizes adverse effects on wetlands,
within wetlands  [required within the wetland areas, and no practical alternative |to the extent practicable,
exists, potential harm must be minimized and action taken to
restore natural and beneficial values,
Location |Wetlands Clean Water Act, Dredge or |Applicable if  |Section 404 of the CWA regulates the discharge of dredged [Any construction witl he performed to minimize

adverse effects on aguatic ecosystem.
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TABLE 6

Synopsis of Federal and State ARARs for Remedial Alternative 6

AOC 50, Devens, Massachusetts

ARAR ACTION TO BE TAKEN TO ATTAIN
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS REQUIREMENT
Federal {cont.)

Location |Surface water, |Fish and Wildlife Applicable Requires that the US Fish and Wildlife Service {USFWS) and |Construction will be performed in a manner that
Endangered Coordinauon Act [16 USC Nattonal Marine Fisheries Service be consulted in the minimizes adverse effects on witdlife resources and
species, 661 et seq.; 40 CFR Part alteration of a bady of water, such as if installation of habital. Measures will be developed 1o prevent or
Migratory 302) monitoring wells in a wetland and/or discharge of pollutants  |mitigate project-related impacts to habitat and
species into a wetland will oceur as a result of off-site remedial wildlife. The USFWS, acting as a review agency for,

activilies. Requires consultation with state agencics to devise |[the USEPA, will be kept informed of proposed
measures (o prevent, miligale, or compensate for project- remedial actions.
related losses to fish and wildlife,
Stale
Location | Groundwater |Massachuselts Wetland Relevant and These regulations include standards on dredging, filling, Any proposed remedial actions within riverfront

Protection Act [310 CMR
10.00]

Appropriate

altering, or polluting inland wetlands and protected arcas
(defined as area within the riverfront area or the 100-vear
floodplain). A Notice of Intent (NO!) must be filed with the
municipal conservation commission and a Final Order of
Conditions obtained hefore proceeding with the activity. A
Determination of Applicability or NOI must be filed for
activities such as excavation within a 100-foot buffer zone.
The regulations specifically prohibit loss of over 5,000
square feet or bordering vegetated wetlands. Loss may be
permitted with replication of any lost area within two
growing seasons.

area (defined as the river's mean annual high-water
line measured horizontally outward from the river
and a parallel line located 200 feet away), wetlands,
or the 100-foot buffer will be developed and
cviluated to mininize adverse effects on wetlands
and to atlain comnpliance with the substantive
requirements of these regulations,
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TABLE 6

Synopsis of Federal and State ARARs for Rewmedial Alternative 6

AQC 50, Devens, Massachusetts

ARAR ACTION TO BE TAKEN TO ATTAIN
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS REQUIREMENT
Federal
Action  |Groundwater Safe Drinking Water Act Relevant and These regulations outline minimum program and The regulation applies and would be complied with
[njection (5DWA) Regulations, Appropriate performance standards [or underground injection programs.  |because the alternative includes injection into the
Underground Injection aquifer.
Control Program (40 CFR
Paris 144, 146, 147, and
1000)
Action |Investigation USEPA OSWER To be considered[Management of IDW must ensure protection of human health [IDW preduced from remedial activities wiil be

derived wasle

Publication 9345.303FS,
January 1992

and the environment,

managed in compliance with this guidance.

Federal
Action |Hazardous RCRA Regulations. Applicable Defines listed and characteristic hazardous wastes subject to  [Groundwater treatiment residues will be evaluated
Wasle Identification and Listing of RCRA. These regulations would apply when determining  [against the criteria and definitions of hazardous
Hazardous Waste (40 CFR whether or not waste on site is hazardous either by being waste. The criteria and definition of hazardous
Part 261) listed or exhibiting a hazardous characteristic as described in |wasle refers to those wastes subject to regulations as
the regulations. hazardous wasles under 40 CFR parts [24 and 264.
IDW produced during remedial activities will be
managed in accordance with these regulations.
Action |Hazardous Standards Applicable o Applicable These regulations establish standards for generators of Treatment residues will be tested to determine
Waste Generators of Hazardous hazardous waste. RCRA Subtitle C established standards whether they contain characteristic hazardous waste.

Waste (RCRA 40 CFR 262)

applicable to treatment, storage, and dispesal of hazardous
waste and closurce of hazardous waste facilities.

if so, management of the hazardous waste would
comply with substantive requirements of these
regulations.
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TABLE 6

Synopsis of Federal and State ARARSs for Remedial Alternative 6

AOC 50, Devens, Massachusetts

ARAR ACTION TO BE TAKEN TO ATTAIN
TYPE MEDIUM REQUIREMENT STATUS SYNOPSIS REQUIREMENT
State
Action [Hazardous Massachuseils Hazardous  |Relevan! and This requirement sets standards for generators of hazardous  |If RCRA-characteristic hazardous wastes are
Waste Waste Management Rules;  JAppropriate waste that address (1) accumulating wasle, {2 preparing generated, the material will be managed in
310 CMR 30.000 hazardous waste for shipment, and (3) preparing the uniform |accordance with these requirements.
hazardous waste manilest. Massachusetts specifies
requircments for very small quantity gensrators, as well as
small and large quantity generators.
Notes:

ARARs = Applicable, Relevant and Appropriate Regulations

CERCLA = Comprehensive Environmental Response,

Compensation, and Liability Act
CFR = Code of Federal Regulaticns
CMR = Code of Massachusetts Regulations
COC= Chemical of Concern
CWA = Clean Water Act
[DW = Investigation derived waste
MCL = Maximum Contaminant Level
MCLG = Maximum Contaminant Leve) Goal

£ /a_projeciaffont devans/AUK SO cports] SFARCAISDnel fnal F3 tabies/Table f sls

MMCL = Massachuseits Maximum Contaminant Level
NOI = Notice of Intent

NPDWR = National Primary Drinking Water Regulations
NSDWR = National Secondary Drinking Waiter Regulations
OSWER = Office of Solid Waste and Emergency Response
RCRA = Resource Conservation and Recovery Act
RFTA=Reserves Forces Training Area

SDWA = Safe Drinking Water Act

SMCL = Secondary Maximum Contaminant Level

USEPA = U.S. Environmental Protection Agency

Prge b ol ©




Table 7
Interim Groundwater Cleanup Levels

Carcinogenic Chemical of Cancer Interim Basis RME Risk (b)
Concern {a) Classification| Cleanup
Lev alL}
Arsenic A 10 MCL {c) 2.0E-04
Benzene A 5 MCL 7 4E-06
1,2-Dichloroethane B2 5 MCL 1.2E-05
Lead B2 15 NIPDWR {d) NC
Methylene chioride B2 5 MCL 1.0E-06
Tetrachloroethylene B2 5 MCL 7.0E-06
Trichioroethyleng B2 ) MCL 5.4E-05
Vinyl chloride A 2 MCL 4.1E-05
Sum of Carcinpgenic Risk 3E-04
Noncarcinogenic Target Interim Basis RME Hazard
Chemicals of Concern (e} | Endpoint Cleanup Quotient (f)
Level {ug/L)

1,1-Dichloroethyiene liver 7 MCL 0.03
1,2-Dichloropropane -- ) MCL 0.2
¢cis-1,2-Dichloroethylene hlocd 70 MCL 1
fron - 3,129 Risk-based concentration (g} 1
Manganese CNS 1,460 Risk-based concentration (g) 1
Nitrate bload 10,000 MCL 0.6

Sum of Noncarcinegenic Hazard for Blood Target Endpoint 2
Key
- na informalion avaitable RME: reasonable maximum exposure
CNS: central nervous system MCL: Maximum Contaminant Level

NC: not caicutated due to lack of toxicity data
ug/L: micrograms per liter
a. Includes all detected A, B, ¢r C carcinogens that exceed an ARAR.
b. Risks are calculated for adult residential potable water ingestion and inhalation of volatile organic compounds,
assuming exposure to concentrations at the intenim cleanup levels. Inhalation rigks assumed equal to
ingestion risks, where Ingestion Cancer risk = CSF x [{ICL x CF x IR x EF x ED x (1/AT) x (1/BW)], where:
CSF = cancer sfope factor {(see Table 2, but using updated values where available) (mg!kg-day)"
ICL = interim cleanup level {as listed in present table) (ugfl)
CF = conversion factar (0.001 mg/ug}
IR = water ingestion rate (2.3 Liday)
EF = exposure frequency (350 day/year)
ED = exposure duration {30 years)
AT = averaging time (10,950 days)
BW = body weight (70 kg)
¢. MCL of 10 ug/L for arsenic is not effective until 1/26/06; however, EPA has indicated that this is the maximum
interim cleanup level likely to be accepted for arsenic.
d. NIPDWR is a National Intertm Primary Drinking Water Reqguiation, and it is based on treatment technology. EFA has
indicated that the NIPDWR is the maximum interim cleanup level likely to be accepted likely to be accepted for lead.

e. Includes all detected chemicals in groundwater that exceed an ARAR and are not A, B, or C carcinogens.

f. Hazards are calculaled for child residential potable water ingestionand inhalation of volatile arganic compounds,
assuming exposure o concentrations at the interim cleanup levels. Inhalation hazards assumed equal to ingestion
hazards, where Ingestion Noncancer Hazard = [ICL x CF x IR x EF x ED x (1/AT) x (BW)} / RiD, where,

IR = water ingestion rate (1.5 Liday)

ED = exposure duration (G years)

BV = body weight (15 kg}

RfD = reference dose (see Tabie 3, but using updated values where available} (mg/kg-tay)
AT = averaging time (2,190 days)

and all other inputs as listed above under footnote b

. Risk-based concentrations derived in Table 8




Table 8

Derivation of Risk-Based Concentrations for Manganese and Iron Based on Child Residents

Parameter Parameter Definition Units Value
Code

al Target Mazard index unitiess 1

IR Ingestion Rate L/day 1.5
EF Exposure Frequency days/year 350
ED Exposure Duration years 8
Ao Oral Absorption unitless 1.0
BW Body Weight kg 15
ATnc Averaging Time {noncancer) days 2,190
RfD - Fe Reference Dose - Iron mg/kg-day 3.0E-01
RID - Mn Reference Dose - manganese myg/kg-day 1.4E-01
RBC - Fe Risk-based Concentration - ron ug/L 3,129
RBC - Mn Risk-based Concentration - Manganese ug/L 1,460

a. RBC =1000 x Hl x BW x ATnc x RfD x 1/IR x 1/EF x 1/ED x 1/A0




Table 9

Interim Porewater Cleanup Levels

Ecological Chemical of Interim Basis Maximum
Concern (a) Cleanup Hazard

Level (ugiL) uotient (b
cis-1,2-Dichloroethylene 31.2 Tier Il SCV 7
Lead 25 AWQC at 2

hardness of 100
mg/L
Manganese 1,930 FCV at hardness 3
of 100 mg/L

Tetrachloroethylene 125 Tier Il SCV 4
Key

ug/L: micrograms per liter

AWQC: chronic freshwater Ambient Water Quality Criteria (USEPA 2002)
FCV: Final Chronic Value (MDECQ 2002)
Tier I SCV: Tier || Secondary Chronic Value {Suter 1996)

a. Includes all detected chemicals in groundwater for which hazard quotients
calculated for benthic organisms from maximum concentrations exceed 1.
b. Based on direct contact of benthic organisms with maximum detected
concentrations in groundwater (as a surrogate for porewater).




Table 10. Comparison of Remedial Alternatives

Protects Human
Health and No Yes Yes Yes Yes Yes Yes Yes Yes

Environment
Meets Federal
and State
Requirements
{ARARS)
Long-term

Protection o) 0 ] 0 0 e e ¢ ] ®
(effectiveness)

Reduces

Mobility,
Toxicity, or o o o o o @ > o o

Volume
Short-term

Protection o 0O °® P o ® ® » PY
(effectiveness)

Relative Ease

of ° ) I o ® o o) o o
Implementation

No Yes Yes Yes Yes Yes Yes Yes Yes

$10,700,000 | $5,700,000 | $8,200,000 | $7,800,000 | $11,100,000 | $10,500,000

Cost $0 $4,200,000 | $9,600,000

L

State Agency The state letter of concurrence is provided in Appendix B.

Acceptance

Community . . . .
Acceptance The community comments are in the Responsiveness Summary (Appendix C), ]

O Low ® Moderate @ High * Preferred Alternative



Comparative Analysis of Cost

TABLE 11

AQOC 50, Devens, Massachusetts

AVERAGE ESTIMATED
REMEDIAL INITIAL CAPITAL ANNUAL RESTORATION PRESENT VALLUE
ALTERNATIVE DESCRIPTHON COST O&M COST TIME AT PRESCRIBED
(3) {8 {YEARS) DISCOUNT RATE
i No Action 5 - - 48 -
Soil Vapor Extraction, Monitored Nalural Attenuation, Institutional
2 Controls 3 330,000 160,000 48 4,200,000
Sail Vapor Extraction. Groundwater Extraction, Ex-Situ Treatment
by Air Stripping and Carbon Adsoprtion, Surlace Water Discharge,
3 Monitoring, Instiiutional Controls $ 2,000,000 460,000 25 9,600,060
Soil Vapor Extraction, in-Well Stripping, Monitoring, Institutionat
4 Controls b 2,500,000 450,000 3o 10,700,000
Satl Vapor Extraction, Enhanced Reductive Dechlorination,
5 Monitoring, Institutional Controls $ 1,100,600 260,000 26 5,700,000
Soit Vapor Extraction, Enhanced Reductive Dechlorination, in-Well
6 Stripping/Aerobic Bioremediation, Monitoring, Inslitutional Controls | § 1,700,000 370,000 27 8,200,000
Soil Vapor Extraction, Enhanced Reductive Dechlorination, Zero-
Valent Iron, In-Well Stripping/Acrobic Bivremediation, Monitoring,
7 Institutional Contraols $ 1,700,000 380,000 23 7,800,000
Seil Yapor Extraction, Chemical Oxidation, In-Well Stripping,
8 Manitoring, Institetional Controls 3 2,600,000 470,600 29 11,100,000
Soil Vapor Extraction, Enhanced Reductive Dechlorination,
Groundwater Extraction, Ex-Situ Treatment by Air Stripping and
Carbon Adsopriion, Surface Water Discharge, Monitoring,
2 Institutional Controls 3 1,800,000 540,000 24 10,500,000
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TABLE 12
Detniled Cost Backup - Ahernalive 6
5oil ¥apor Extraziion, Enhanced Reductive Dechlorination. In-Well Stripyang/Acrohic Bieremediation, Groundwater Moavoring, lnstitulional Contrals
AQC 50 Fort Devens

Description Unit Unit Cost  Source Estimatsd Estimated
Quantity Cost

L

i GO T TR

Pro-Dasign Investipation

Investigation work pian preparation (p of investigation cogts) % - 328 a 15 - 4913
invesiigation activities
Mabilizalion [equipment, decon pad constiuction) Lump Sum  $ 5,000 3 1 - 5,000
Driling subcontracter (Fag, Tender, end Crew) Days § 1800 b 5 5 9,000
Field suppkes {rental equipment, sampiing supplies, cecon supplias} Lump Sum $§ 2,600 a b 3 2.500
IDW gisposal (including drums and ransportation, assumes nor-haz profile} Drum L 150 [ q £ 600
Field avarsight, data reduclion Haur L] a5 d 70 1] 6.650
Laboratory anatyses
VOCs - greundwater Each 5 150 3 16 5 2.40D
Metals - groundwater Each H 100 € 16 $ 1.600
Mi WeoUS (Grain size ysis, TOC, efc.) Lump Sum § 5000 ! 1 3 5,000
Circulation well1WS pilo! test Lump Sum $§ 50,000 E 1 3 50.000

Subtolel: $  B7.663

Monitoring Well, injection Wall, Clrewiation Wall, and SVE Wall Instaitation
Vel instailation activilies

Mebilization (eguipment, decon pad construction) Lumg Sum  § B.000 b 1 3 £,000
Monidoring well installation (drifing squ:pmant, trew, matenials) Welt 3 7.000 ] 5 3 35000
Injection wel installalion (drilling equipment, crew, materialg) Well H 7,000 b a3 3 260.000
SVE wel! Installation (oriling equipment, créw, materials) Well 5 3500 b 3 H] 10,500
Cimulation wall instaliation [ncludes packers and inner Casing) Wit § 1550Q b 4q £ 52 007
FID Weak L 300 o 10 13 3.000
Field exponses. Day 3 200 ] 50 3 10,000
Dnll Cutings Oisposal [Fansport, freatment & disposal, assunes non-haz profile) Ton $ o0 a 130 3 11,700
Davelopment Waler Disposal {off-site treatmer} Galion $0.85 a 5300 -3 4,505
Figld oversight, dala reduction Hour H 85 d 640 } 50,800
Subtotal, $ 485505
SVE System Refurtishment
Alowanca hor eguiprment repair/replacement tumpSum 5§ 20,000 a 1 ¥ 20,000
Subtotat § 20,000
tnjection Systam Setup
Equipment building construction Lump Sum 5 25000 a 1 5 25000
injaction well fit-out
Wellhaad assembly Each ¥ 500 a 40 5 20000
Batch injection equipment
Tank truck and pump Each 5 25000 a 1 5 25,000
Molasses mixing Sysiem lumpSum & 15000 a 1 $ 15,000
Hosss, fitungs, and pauges Lump Sum  § B.O0D a 1 5 8,000
System serp aversighl and injection tast run % H 930 a 1% 5 13,850
Subtotal. § 105,950
NAS Systemn installation
Equipment shed constnaction Lump Sum 5 20.000 a 1 $ 20.000
Circuiation well fit-out
Vauits {instated) Eath 5 2500 a L} 10,000
Drop-uipas, Mittings. and gauges Each 3 1,000 2 4 § 4.000
Underground utilities and piping
Elactric servica drop and transtomaer instadation Lump Sum & 2,500 a 1 ) 2.500
Trenching Linear Foct 3 10 E 1000 5 10,000
Installabon of power tatde ardd conduit 1o shed Linaar Foot % 15 a 500 3 7.500
Installation of compressed ar hosa to circulation welis Linear Fool & ] a 4.000 $ 24000
Instadation of vapor coliection piping (2" Schedule 40 PVC) Linear Fool 3 10 a 4000 % 40000
Trencieng restoration Lump Sum $ 5,000 a 1 3 5,000
Equipment
Compressor Each 5 7.000 a 1 % 7 00D
Reganerative biower and vapor collection skid Each 5 5000 8 1 5 5,000
Vapor-phase carpon adsorpers Each & 7000 1 2 5 14000
System conlrols and tetemeny tump Sum § 20000 a 1 3 20000
Insteliation oversighl, system shakedown and startup % 5 1690 ] 10 H 16.900
Subtetat § 185900
Baseline Groundwater Sampling Event
Loww-flow Grouncwatar sampkng activites (35 monitoring walls)
Submersible pump w/ coantrel box (3) Weal 5 1200 q 1 3 1.200
Hanba U-22 with Row-through cell (3} Week 1200 -] 1 3 1.200
Dedicated lubing Lmear Foot § 3 "] 1500 % 4,500
Generaier (3} Week. H 500 Q 1 § 500
Electronic water evel indicator {2) Week 5 200 -] 1 5 200
PID (3} Woaek H 900 [-] 1 s 800
Truck rental {3) Weak $ 1200 a 1 5 1,200
Fisld supplies {H8S, decon. sampling) Lump Sum & 1,000 2 1 -3 1.000
Field tabor. data reduction Haour -1 g5 d 240 $ Z2BOC




TABLE 1}
Detailed Cost Backup - Ahernative €
Sqil Vaper Extrattron, Enh d Rrductive Dechlofination, In-Wett Stripping/Aerobic Bi diation, Grovndwater Moniloring. Institutional Contrals
AQC 50, Fort Devens

Description Unit Unit Cost  Source Estimated Estimated
Quantity Cost

Laboralory analyses
VOCs Each $ 150 L] 40 3 6.000
Dissclved metals (arsenic, kon, manganese) Each 3 120 &h 40 5 4,800
Hitrate Each H e h 40 5 BOQ
Nitrite gach 3 20 h 40 H apo
Sullate Esch H 20 h 40 5 BOO
Sulfide Each 3 40 h 40 5 1,600
Dissolved gases {carbon dioxide, methans. ethane, ethana) Each 3 125 h 40 3 5.000

Reporting Lump Sum  § 20,000 a 1 H 20,000

Subtotal. § 73,300

Subtota! 3 959318
Contingancy (10% scope + 15% bid) ) § 233829
Revised Sublota/ 3 1,199,147
Technical Services
Permitting (substantive requiremanis) % 5 11,59 a 1 H 11,8491
tnstitulional contrals
Coordination with off-sile property owners 3 40000 a 1 5 40,000
Beveton Instituhanal Control Gomphance Plan $ 5000 a 1 5 5,000
Record groundwalter Use restrictions 5 5.000 £ 1 5 5000
Develog site information database 5 10000 a 1 3 10,000
Project managemen| (percentage of revised subtotal, direct capital cosis) % 5 119 k ] § S5932
Remedial design (percaniaga of revised subtotal, diredd Capital cosls) % 5 1o k 15 $ 178872
Construchon management (perceniage of revised subtotal, direct capitsl costs) % B 1199 K 10 5 11915

Sublotal. § 467,710
Total Capital Costs fundiscounted). . .. ... ... . e e
HRMCota) yewri 172 HESEEER S

Annual costs
CQuarterly groundwater sampling, identical in scopd to basekne avent Each § 73300 - 4 5 293200
Inshitutional contral comphance inspecton Each 3 5,000 [} 1 5 5,000
Irigctions. imontniy)
Moiasses 250-gaitote & 750 a8 3 3 17,250
Eleciric Kwh % 0.20 a 43,800 S 8,760
Polable water (injections) Gallen  § 0.05 a 55000 § z.750
Labor associaled with injecticns Event -1 4,000 ] 12 s 48,000
Batch system maintenance
Equipment repars/imaintanance Lump Sum 3 5.000 a 4 3 5.000
Labor associated with system C&M Hour § a5 d 240 & 22800
IWS systern OBM costs
Emissions monitoring Maonth E] 250 m 12 ) 3,000
Treatment efficiency monitoning ‘Yaar 5 500 eh 3 ¥ 00
Elgctric Kh 5 D20 a 131400 % 26.2BD
Carbon replacementirecychng Poung 3 3.00 I 12000 % 36.000
Equipment repairs Lump Sum  $ 5000 a 1 3 5.000
Labor assocated wilh system O&M How 1) 95 d 240 3 22800
SVE Systen D&M costs
Emissiong monionng Month 3 530 m 12 -3 6,000
Electric KWwh $ .20 a 61320 § 122684
Carbon replacamentrecyciing Pound 3 3.00 1 600D § 48,000
Equipmeni repasrs Lump Sum  § 5,000 & 1 ] 5,000
Labor associated with system CaM Hour H 95 d 360 £ 34,200
Subtotal. § 801,604
Subtotat 3 501,804
Cantingency (10% scope + 15% bid) i 3 150451
Revised Subictal $ 752255
Tethnical Services
Project menagemaent (percentage of revised subtatal, direct annuaé OAM costs) % 5 7523 K 10 5 78,226
Techrucal support (perceniage of revised gubtotal, dinecl annual OAM cosis) % § 7523 k 15 5 112838
Subtotal: § 188,084
Anncal Q&M Casts, Yeers -2 J 940,310
Periodic costs
None - % . - 0 %
Tots! OFM Costs, Years 1-2 (URAISCOUMBUL. . . .. o e 3 1,880,638

Annual costs
Annual groundwater sampling, identical in scope to bassline event Each $ 73300 - b -3 73,300




Detsiled Cost Backup - Alternative b

Soil Vapor Extraction, Enhanted Reduttive Dechlorination, In-¥Well Stripping/Aerobic Bioremediation, Growndwsier Monitoring, Institufignat Comrols

ADC 50, Fart Devens

Deseription Unit Unit Cost  Source Estimated  Estimated
Quantity Cost
Institutional control compliance inspection Each 5 5,000 a 1 - 5,000
Injectians (quarterly)
Motassas 25C-galtote § 750 a a8 3 5750
Electnic Kwh $ 0.2 a 14,600 $ 2.920
Potable water {inecuons) Gallon 3 0.05 8 18333 § 217
Latdf associated with Ineclions Tvent 3 A0 d 4 6000
Baich system mantenance
Equipment repairs/maintenance Lomp Sum § 5,000 a 1 5.000
Labor associaled with system C&M Hour -3 95 o 120 11.400
IWE sysiem Q&M costs
Emissions monitoring Menth 3 250 m 12 3 3,000
Treatment efficiency monitaring Year 5 500 ah t $ 500
Eugctric K 3 D20 a 131,400 % 26280
Carbon replacamentrecychng Fourd 3 10 | 4000 5 12000
Equipmant repairs Lump Sum  § 5,000 a 1 -1 5000
Labor associated with system OAM Howr 5 95 d 240 $ 22800
Subtotalr § 189,867
Sublotal § 185,867
Contingency (10% scope + 15% bid) i 5 47467
Revised Subtofal ¥ an
Technical Services
Project manegemeant [percentage of revised subitolal, cirect annual Q&M costs) % £ 2373 L) 10 5 23733
Yechnical support {perceniage of revised subtotal, direct annual D&M cosls) % 13 2373 k 15 5 35500
Sublotal: $ 56,333
Annual Q&M Costs, Years 3-27 ¥ 296867
Periodic costs
SVE sysiem D&M (vear 3] Lump Swun T 105,464 a 1 3 00464
SVE system gecammisianing |year 4) Lump Sum 3 25000 a 1 5 25000
Five-year stta reviews (years 5, 10, 15, 20, and 25) Each £ 25000 a 1 -3 25,000
Circuiation well repairrebuild (years 5, 10, 156, 28, and 25) Each $ 1,200 a q -3 4 BOC
Monitoring. ingection. ard SYE well abangonment (year 22) Eagn $ 1000 b 258 S 256,000
Circuigtion well abandanment (vear 27) Each 5 2,000 b 4 $ B,000
System decommissioning {year 27) Lump Sum  § 25000 a 1 ¥ 25,000
Rernedial Action Report (year 27) Lump Sum § 20,000 ] 1 3 20000

Tatal O&M Costs, Years 3-27 fundiscounted). . . . .. ... e e

Total Undiscounted Cost of Remedial Atternative

I 311,554,625

Secures information:
Based on experiencs with similar projects

Typal tabor rates (or senices described

Based on quales lrom Gragin Driling Company of Wareham, Massacusetts
Based on guales irom Generat Chemical Corporation of Frammingham Massachusetis

-0 -0 anoe

=

ERS

Basec on guotes from Amro Environmental Leboratories Corperation of Mernmack, New Hampshirg

Allowance, based on expenence with similar projecis

Based on quotes from Ping Enviranmenial Services, 1. of Wobum, Massachusetts

Basad on guoles fram Microseeps, Inc. {specialty lab) of Pittsburgh, Pennsylvaria

Scope and bid contngencies eslimated in accordance with Sechon 5.5 of the EPA Guide [0 Developing and Documeniing Cost Eslimates
Bunng the Feasibility Swdy {(EPA 540-R-00-D02)

Frofessional and lechmcal services costs estimated in accordancs with Section 5.5 of the EPA Guide ta Oevelopng and Documenting Cost
Estimates Ounng the Feasibility Study (EPA 540-R-D0-002)

Based on quotas from US Fiter Westates Carbon of Warren, New Jersey

Based on quotes from Vaportech Senices, Inc. of Valencia, Pennsylvania




TABLE 13

Present Yalue Caiculation for Remedial Alternative 6
Soil Yapor Extraction, Enhanced Reductive Dechlorination, In-Well Stripping/Aerobic Bioremediation, Groundwater
Monitoring, Institutional Controls
AOC 50, Fort Devens

YEAR CAPITAL 0&M PERIODIC [TOTAL UNDISCOUNTED DISCOUNT | TOTAL PRESENT
COST COST COST COST FACTOR AT VALUE
%) & % (%) 3.8% ®

0 5 1,666,857 [ § -1 % -8 1,666,857 1.000 $ 1,666,857
1 3 - $ 940319 1§ - 8 940,319 0.963 b 905,895
2 $ -1% 940,319 1 % -1 5 940,319 0.928 b 872,731
3 § -1 5 296667 | § 105464 1 § 402,131 (.894 $ 359,563
4 5 -8 296,667 |8 25000 | % 321,667 0.861 $ 277,087
3 3 =135 29,6673 20800 | § 326,467 0.830 $ 270,927
to 3 -1 296,667 | 5 -1 ¥ 296,667 0.769 ) 237,184
7 ¥ -l 8 296,667 18 -1 3 296,667 0.770 ¥ 228,501
8 5 -1 8 2966671 % -1 % 296,667 0.742 3 220,135
o 5 -1 5 29666718 -1 5 296,667 0.713 3 212,077
10 $ -+ F 20666718 20,800 | § 326,467 0.689 5 224,836
11 b -1 % 29666718 -1 5 296,667 0.663 3 196,833
12 $ -1 5 29666718 -1 5 296,667 .639 3 189,627
13 ) -1 5 296667 |3 -1 3 296,667 0.616 5 182,685
14 3 -1 5 296667 |3 -1 8 296,667 0.593 b 175,997
15 3 -1 5 296,667 | % 29800 [ § 326,467 0.572 3 186,586
16 5 -1 5 296,667 | § -1 8 296,667 0.551 $ 163,347
17 5 5 296,667 |8 -8 296,667 0.530 b 157,367
18 3 =135 296667 |5 -1 3 296,667 0.511 b 151,606
19 5 -1 8 2960718 -1 & 296,667 .492 5 146,056
20 3 5 296667 | 5% 29800 { % 326,467 0.474 $ 154,843
21 ¥ 5 296,667 |8 b 296,667 (.457 $ 135,558
22 $ -1 5 296,667 )% -1 % 296,667 0.440 5 130,595
23 b -1S 29666713 -13 296,667 0.424 ¥ 125,814
24 A -1 5 2966067 |3 -1 3 296,667 0.409 3 121,208
25 $ -1 296,667 )8 208001 % 326,467 0.394 3 128,301
26 3 =15 29666719 -1 3 296,667 0.379 3 112,496
27 5 -1 5 2966675 311000} % 607,667 0.365 $ 221,992
Totals £ 1666857 [ § 929730418 590464 § 11,554,625 - $ 8,156,903

GiPricisiFort Devens\FSiTables\Detaited cost Tables (section 6)
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Administrative Record I ndex

ABB Environmenta Services, Inc. (ABB-ES), 1992. "Site Investigation wok Plan - Group 3, 5 and 6, Fort Devens,
Massachusetts, Draft Final Task Order Work FAan', Data Item A004; prepared for Commander, U.S. Army Toxic
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5and 6, Fort Devens Massachusetts’, Dataltem AQ009; prepared for Commander, U.S. Army Environmenta Center,
prepared by ABB Environmenta Services, Inc., Portland, Maine, October 1993.

ABB Environmentd Services, Inc. (ABB-ES), 1994. "Work Planfor Phase 11 Site Investigation, SA 50- Moore Army
Airfield WWII Fuel Point”, Fort Devens, MA, May 20, 1994 (356 94054 ABBP)

ABB Environmentd Services, Inc. (ABB-ES), 1994. "Revised Work Plan for Phaselll Site Investigation Study Area
50 - Moore Army Airfield WWII Fud Point”, Fort Devens, MA, August 5, 1994 (356 94082 ABBP)

ABB Environmentd Services, Inc. (ABB-ES), 1994. "Draft Soil Vapor Extraction System Shut Down Procedures,
SA 50", Fort Devens, MA, December 1, 1994 (356 94123 ABBR)

ABB Environmenta Services, Inc. (ABB-ES), 1994. "Supplemental Status Report, SVE Monitoring, AOC 50",
prepared for U.S.Army Corps of Engineers, December 8, 1994 (356 94124 ABBR)

ABB Environmentd Services, Inc. (ABB-ES), 1994. "Work Plan Addendum for Phaselll Stelnvestigation, SA 50",
MAAF WWII Fud Point, Fort Devens, MA, December 15, 1994 (356 94125 ABBP)

ABB Environmenta Services, Inc. (ABB-ES), 1995. "Draft Soil Reuse Judtification at Moore Army Airfield”, Fort
Devens, MA, March 15, 1995 (356 95033 ABBR)

ABB Environmentd Services, Inc. (ABB-ES), 1995. "Revisad Supplements Status Report SVE Monitoring, Study
Area50", Fort Devens, MA, April 11, 1995 (356 95042 ABBR)

ABB Environmenta Services, Inc. (ABB-ES), 1995. "Soil Vapor Extraction System Shut- Down Procedures Study
Area 50", Fort Devens, MA, April 30, 1995 (356 95041 ABBR)

ABB Environmentd Services, Inc. (ABB-ES), 1995. "Find Soil Reuse Judtification a Moore Army Airfidd’, Fort
Devens, MA, May 18, 1995 (356 95051 ABBR)

ABB Environmenta Services, Inc. (ABB-ES), 1995 "Phasel1l Site Investigation DataPackages Study Area50 Moore
Army Airfidd World War |1 Fud Point”, Fort Devens, MA June 30, 1995 (356 95062 ABBYS)

ABB Environmentd Services, Inc. (ABB-ES), 1995. "Re: Status Report No. 13 Study Ared’, Fort Devens, MA, duly
11, 1995 (356 95071 ABBR)



ABB Environmentd Services, Inc. (ABB-ES), 1996. “Revised Find Groups3, 5, and 6 Site Investigation Report, Fort
Devens, Massachusetts'; prepared for U.S. Army Environmenta Center, Aberdeen Proving Ground, Maryland;
January 1996.

ABB Environmenta Services, Inc. (ABB-ES), 1996. "Find Work Plan Areas of Contamination (AOC) 50, 617, and
63 BD, Remedid Investigationand Feasibility Study, For Devens, Massachusetts'; DataltemA002; preparedfor U.S.
Army Corp of Engineers- New England Divison, Wdtham, MA; June.

ABB Environmentd Services, Inc. (ABB-ES), 1996. "Summary Report SVE Monitoring, AOC 50", prepared for U.S.
Army Corp of Engineers, November 8, 1996. (351 9611 ABBR)

ABB Environmentd Services, Inc. (ABB-ES), 1997. "Additiona RI/FS Data Needs at AOC 50"; prepared for U.S.
Army Corp of Engineers, February, 1997.

ABB Environmentd Services, Inc. (ABB-ES), 1997. "Summary of Remedid Investigation Findings AOC 50", Fort
Devens RFTA, July 16, 1997 (356 97071 ABBYS)

ABB Environmentd Services, Inc. (ABB-ES), 1997. "Revised Risk Assessment ApproachPlanAOC 50", Remediad
Investigation, July 18, 1997 (356 97072 ABBP)

ABB Environmental Services, Inc. (ABB-ES), 1997. "Draft Remedia Investigation Report AOC 50", Fort Devens,
MA, October 1, 1997 (356 97101-103 ABBP)

ABB Environmenta Services, Inc. (ABB-ES), 1998. "Phase 2 Environmental Sampling at the Former Moore Army
Air Fdd Area of Contamination(AOC) 50 - Devens RFTA"; prepared for U.S. Army Corp of Engineers, November
1998.

AFZD-EM. 1993. Memorandum to Director of Public Works (DPW), Study Area (SA) 50; Moore Army Airfield
(MAAF), Draft Find Technical Report.

ARCADIS, 2001. "Hedth and Safety Plan, Base Redignment and Closure (BRAC), AOC 50, Devens,
Massachusetts', October, 2001.

ARCADIS, 2001. "Workplan for Enhanced Reductive Dechlorination Pilot Test, AOC 50, Fort Devens,
Massachusetts', December, 2001.

ARCADIS, 2002. "2001 Groundwater Sampling Report, AOC 50, Devens, Massachusetts', February, 2002.

ARCADIS, 2002. "Sampling and Analyss Plan, AOC 50, Devens Reserve Forces Training Area, Devens,
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ARCADIS, 2002. " Supplement Investigation Report, AOC 50, Devens. Massachusetts' June, 2002.

ARCADIS, 2002. "Find Feashility Study, AOC 50, Devens Reserve Forces Training Area, Devens, Massachusetts’,
December 2002

ARCADIS, 2003. "Proposed Plan, AOC 50, Devens Reserve Forces Training Area, Devens, Massachusetts',
January, 2003.



Harding Lawson Association, 1998. "Draft Work Plan Supplemental Remedid Investigation activities at AOC 50,
Devens Reserve Forces Traning Area, Devens, Massachusetts'; prepared for U.S.AArmy Corps of Engineers,
September 1, 1998, (356 98091 HLAP)

Harding Lawson Association, 1999. "Draft Work Plan Rilot- Scde Evauation of Hydrogen Release Compound for
Enhanced Natural Attenuationat AOC 50, Devens Reserve Forces Training Area, Devens, Massachusetts'; prepared
for U.S.Army Corps of Engineers, December 1, 1999, (356 99121 HLAP)

Harding Lawson Association, 1999. Find Work Plan Supplementa Remedid Investigation activities at AOC 50,
Devens Reserve Forces Training Area, Devens, Massachusetts'; prepared for U.S.Army Corps of Engineers.

Harding Lawson Associates, 2000. "Final Remedia Investigation Report, Areaof Contamination (AOC) 50 Devens,
Massachusetts'; Delivery Order Number 007; prepared for U.S Army Corps of Engineers, New England Didtrict,
Concord, Massachusetts; January 1, 2000.

Harding Lawson Associates, 2000. "Draft Work Plan Supplemental Groundwater Sampling at AOC 50, Devens
Resarve Forces Traning Area, Devens, Massachusetts'; Delivery Order Number 007; prepared for U S. Army Corps
of Engineers, New England Didtrict, Concord, Massachusetts; July. (356 0071 HLAYS).
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Enhanced In- Situ Bioremediation Sampling at AOC 50, Devens Reserve Forces Training Area, Devens,
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2000.
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Harding Lawson Associates, 2000. "Draft Feasibility Study Report, AOC 50 Devens Reserve Forces Training Area,
Devens, Massachusetts'; prepared for U.S. Army Corpsof Engineers, New England Didtrict, Concord, Massachusetts,
December 1, 2000 (356 00121-122 HESEP)

Harding Lawson Association, 2001. Interim Report Pilot-Scale Evaluation of Hydrogen Release Compounds for
Enhanced In-Situ Bioremediation at AOC 50, Devens Reserve Forces Training Area, Devens, Massachusetts'
prepared for U.S. Army Corps of Engineers, New England Didtrict, Concord, M assachusetts.
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1995 (356 95022 ITR).

M assachusetts Department of Environmenta Protection, 2001. Comments to Draft Feasibility Study Report- Areaof
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Massachusetts Department of Environmental Protection, 2001. "Review of AOC 50 Statement of Work (Draft
6/5/2001).

Roy F. Weston, Inc., 1996. "Contaminated Soil Remova - Phasell Areaof Contamination50 Drywell and Cesspool
Removd, Various Remova Actions', Fort Devens, Massachusetts, November 11, 1996, (CSV2 96112-113 RFW).

Roy F. Weston, Inc., 1997. "Drywell, Cesspool and Fuel Oil UST AOC 50 Moore Army Airfiedld Remova Action
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U.S. Army Corpsof Engineers- New England Divison, 1996. "Appendix U (revised 11/8/96), Areaof Contamination
(AOC) 50 Moore Army Airfidd PCE Spill Area Dry Wel Remova and Cesspool Removd™, November 8, 1996 (356
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COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Central Regional Office 627 Main Streer, Worcester, MA 01608

MITT ROMNEY ELLEN ROY dERZFELDER
Governor Secretary
KERRY HEALEY ZOBERT W. SOLLEDGCE Jr

Lieutenant Governor Commissioner

January 15, 2004

Mr. Benjamin F. Goff

BRAC Environmental Coordinator
30 Quebec Street, Box 100
Devens, Massachusetts 01433-3190

RE: Letter of Concurrence
Final Record of Dectsion
Area of Contamination 50
Devens, Massachusetts

Dear Mr. Goff:

The Massachusetts Department of Environmental Protection (MADEP) has reviewed the
Final Record of Decision (ROD) proposed by the U.S. Army for Area of Contamination >0
(AOC 50). The MADEP has worked closely with both the Army and the U.S. Environmental
Protection Agency to attain consensus on the ROD. The MADEP agrees with the Army’s
selected remedial actions as cutlined in the document and concurs with the ROD.

The ROD addresses the clean up of the medium-high vield aquifer underiving moest of the
site. The primary Chemical of Concern (COC) targeted for clean up 1s tetrachloroethene (PCE)
and derivatives thereof. Other volatile organic compounds (VOCs) and inorganic compounds
are included in the COC list for remediation, which s presented in the ROD. One of the key
components of the selected remedy for AOC 30 1s Enbanced Reductive Dechlorination (ERD), a
food-grade molasses solution that is injected wnto the aquifer. As a result of pilot testing. using
this technology, dissolved arsenic has appeared. Addinicnally, the Army has agreed o remediate
dissolved arseruc.

This infermatien is available in alternate format. Call Debra Dohernyv, ADA Cecrdinator at 617-282.5563,

hep/fwww mass.gov/dep « Phone {508} 752-7850 » Fax {508) 7$2-7821 « TDD # (508) 767-2788
>
L2 Printed on Recysled Papar



Page 2
Lener of Concurrence, Firal ROD, AQC 50
Januarv i3, 2004

The selected remedy is Alternative 6, which was presented to the public in the proposed
plan. The principal components of Alternative 6 are the following:

¢ Soil Vapor Extraction (SVE) in the Source Area;

» Enhanced reductive Dechlorination (ERD} throughout the site;

e [n-Well Stripping (IWS} along the downgradient portion of the Scuthwest Plume:
e (hemical Oxidation in the North Plurne {contingency);

» Iron injection downgradient of the last ERI} transect {contingency):

e Long-term monitoring

» Institutional Controls (ICs);

» Five-vear reviews

The MADEP has worked closely with the Army. the EPA and the public in the
development of this remedy. The MADEDP 1s also working with Mass Development and the
Devens Enterprise Commission on institutional controls and detailed guidance for anv
subsequent development at AOC 30. Our concurrence with the remedial altemative is based on
this involvement as well as the remedy’s comphance with Applicable or Relevant and
Appropriate requirements (ARARSs} and it’s overall performance of human health and the
environment. We look forward to continuing to work with the Army and the EPA Juring the
implementation of the selected remedy and it’s future processes.

Sincerely,

Regional Director
Central Regional Office

CC:  Devens Mailing List
Robert Brown, MADEP
Carcl Keating, EPA
Charles Castelluccio, ARCADIS

This information is avaitable in alternate format. Call Aprel McCabe. ADA Coordinator ar 1-617-356-1171
http:/'www.mass gavidep « Phone (308) 782-T850 « Fax (3Q08) T82-7621 « TDU # {8089) 7E7-2756
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Responsiveness Summary
Responsiveness Summary

This Responsiveness Summary has been prepared to meet the requirements of Section 113(k)(2)(B)(iv) and 117(b)
of the Comprehensve Environmenta Response, Compensation, and Liability Act of 1980 as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), which requires response to "... dgnificant
comments, criticisms, and new data submitted in written or oral presentations’ ona proposed planfor remedia action.
The purpose of this Responsiveness Summary is to document the Army's responses to questions and comments
expressed during the public comment period by the public, potentidly responsible parties, and governmentd bodies
in written and oral comments regarding the Proposed Plan top Clean Up Areas of Contamination (AOC) 50 at the
Devens Reserve Forces Training Area (RFTA), Devens, Massachusetts.

The Army, as part of its commitment to invalve the affected communities, forms a RAB when an ingdlation closure
involves trandfer of property to the community. The Fort Devens RAB wasformed in February 1994 to add members
of the Citizen's Advisory Committee (CAC) to the TRC. The CAC had been established previoudly to address
M assachusetts Environmenta Policy Act/Environmenta Assessment issuesconcerning the reuse of property at Devens
RFTA. The RAB cons s of representatives from the Army, USEPA Region |, MADEP, loca governments and
citizens of the locd communities. It meets monthly and provides advice to the ingalation and regulatory agencies on
the Devens RFTA deanup programs. Specific respongbilities include: addressing cleanup issuessuchasland useand
cleanup godls, reviewing plans and documents, identifying proposed requirementsand priorities, and conducting regular
meetings that are open to the public.

On January 20, 2003, the Army issued the PP, to provide the public with an explanation of the Army's proposd for
remedid action at AOC 50. The PP aso described the opportunities for public participation and provided details on
the upcoming public comment period and public meeting.

OnJanuary 22, 2003, the Army published a public notice announcing the PP, the date for a public information meseting,
and the start and end dates of a 30-day public comment period in the Harvard Post and papers of the Nashoba
Publishing Company (Groton Landmark, Harvard HillSde, Pepperdll Free Press, The Public Spirit, Ayer, Shirley
Oracle, and Townsend Times). The Army a so made the PP available to the public at the public informationrepositories
at the Ayer Public Library, theHazenMemorid Library in Shirley, the Harvard Public Library, and the Lancaster Public
Library, or by request from the Devens BRAC Environmentd Office.

From January 23 through February 20, 2003, the Army held a 30-day public comment period to accept public
commentsonthe Proposed Plan. On January 30, 2003, the Army held aninformd public informationmeetingat Devens
RFTA to present the Army's Proposed Planto the public and to provide the opportunity for opendiscussionconcerning
the PP. A written request to extend the comment period for the PP from February 20, 2003 to March 7, 2003 was
accepted by the BRAC office on February 20, 2003.

OnFebruary 7, 2003, the Army published a public notice announcing the Proposed Plan, the date for a public hearing
inthe Harvard Post and papers of the Nashoba Publishing Company (Groton Landmark, Harvard Hillside, Pepperell
Free Press, The Public Spirit, Ayer, Shirley Oracle, and Townsend Times). On February 19, 2003, the Army held a
Public Hearing to present the PP and accept formd verba or written comments from the public. A transcript of this
hearing, formd public comments, and the Army'sresponse to comments are included inthis Responsiveness Summary.
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An overview of Remedid Alternatives Considered in the Feagibility Study including the selected remedy isin Section
10 and 12 of the ROD, respectively. The ROD aso includes a section on Community Participation (Section 3.0).

Outlined below are the verba and written comments received during the public comment period and forma Army
responses to the comments received during the public comment period. A transcript of the February 19, 2003 public
hearingisincluded as Attachment A to this Respons veness Summary. Copies of the written commentsarea soincluded
in Attachment A of this Respongveness Summary.

The Army received verbd comments from seven people during the public hearing on February 19, 2003, and written
commentsfrom one person during the public comment period (See attachment A to this Appendix). The commenters
are listed below:

Provided comments at hearing

Henry Woodle, Principa of Merrimack Warehouse, Ayer, Massachusetts

Carolyn McCreary for Laurie Nehring, past president of People of Ayer Concerned About the Environment, Ayer,
Massachusetts

Carolyn McCreary, current co-president of People of Ayer Concerned About the Environment, Ayer, Massachusetts
Richard Doherty, Geolnsight, Westford, M assachusetts

Corndius Sullivan, Ayer Board of Sdectmen, Ayer, Massachusetts

Don Kochis, 26 Park Lane, Harvard, Massachusetts

Kathleen Bourassa, Resident of Shirley, Massachusetts

Provided written comments

AnitaHegarty, Ayer Town Administrator, Ayer, Massachusetts



Public Hearing Notes
February 19, 2003
Devens Conference Center
7:00-9:30 pm

Mr. Henry Woodle, Principa. Merrimack Valey Warehouse

Comment:

My property isimpacted by AOC 50. As a citizen and taxpayer | am very concerned with the pollution. I would like
to see the deanup done. | have reservations and red concerns about ingtitutiona controls. The information given is
vague. This could impact plans | have going forward this Spring. Why should | have deed restrictions? What are my
means of compensation? We need a speedy cleanup; | will do my part. | have not had adequate explanation of the
mechanism for the cleanup.

Response: We appreciate your comments and concerns and the Army and regulatory community is also
concer nedabout the AOC 50 plume. Remedial Alter native 6 was chosenas the remedy for the Site because
it incorpor ates sever al different remedial technologiesfor different areas where the impacts are present.
The Army believesthat the remedial alter native that has been selected for the site has the best possibility
of remediating the site in an expeditious manner. Further mor e,the cleanup time for your portionof the plume
would be much shorter than the cleanup timefor the entire plume (most likely five to ten years). January
2004 analytical data indicates that only one well on the Merrimack Warehouse property (G6M -96-24B)
exceeds the EPA Primary Drinking Water Standard (e.g. Maximum Contaminant Level (MCL) of 5
micrograms per liter (ug/L)). The level detected was 11 pug/L. This concentration is consistent with the
downward trend in concentrations observed since 1999. Ingtitutional controls (I Cs) are often an important
part of a remedy and are established to ensure that the remedy is protective of human health and the
environment and are commonlyincludedas part of gr oundwater r emediationpr oj ectsthroughout the country.
The US Army cannot impose deed redtrictions or ingtitutional controlson private property. The Army will
negotiate necessary access and land- use controls to prevent exposure to groundwater and to protect the
remedy. The Army will implement, monitor, report on, and enfor ce these restrictions. Therisk assessment
indicates acceptable human risk for commercial/industrial use of groundwater associated with the North
Plume. However, utilization of this groundwater would require compliance with applicable state and federal
regulations. We ask that youwork withthe Army to implement institutional controls that will allowfor amore
rapid cleanup of AOC 50 and assure that the remedy will be protective of human health under potential
future use scenarios. In addition, current zoning restrictsthe property to nonresidential uses.

Compensation for impacts to your property from AOC 50 should be addressed through the Army. The
Devens BRAC office can provide you with the proper authoritiesto contact for discussonsrelated to this

issue.

Discussions regar ding the mechanisms for cleanup areinthe Proposed Plan and the Feasibility Study, which
have been mailed to you and have also been discussed at RAB meetings and public meetingshearings.
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Ms. Laurie S. Nehring, Past President of PACE

Comment 1:

The purpose of this Proposed Plan isto informthe generd public of the work plans for the deaning up of contamination
found a& Moore Army Airfield so that they (the genera public) can offer ussful commentsto the Army. This Proposed
Plan needed to condense volumes of technica data and years of Ste history into a few pages. While the job is
commendable, | fear that only those with high technica backgrounds and/or those who have been fallowing this project
for some time will be able to comprehend it. The extengve use of acronyms should have been avoided. The glossary
in the back was helpful, but | did not seeit for some time. It took mewel over 3 hours to get through this Plan entirely,
and be sure | understood it. If minima commentsare received onthis planfromthe Public, the Army should not assume
public approva, but rather should consider that the public is baffled.

Response:

The format that was selectedfor the Proposed Planwas previoudy usedfor other sitesat Fort Devens and
isstructuredto be more useful and under sandable to the general public. We under sand, however, that the
data and concepts may be difficult to comprehend whichisone of the r easons that the Army sponsor s regular
RAB meetings and there is a public comment period associatedwiththe Proposed Plan. As part of the public
comment period associated with the Proposed Planfor AOC 50, the Army held a publicinfor mation meeting
and a PublicHearing to allowthe publicto better under stand theseconcepts.| n addition, the public comment
period was extendedto allowthe gener al public more review and comment time. We sincer ely hope that the
publicisnot baffled given the public involvement program that the Army has established for Fort Devens.

Comment 2:

In selecting aremedy, | strongly prefer the technologies that physicaly remove the PCE from dl areas where this is
feasible to do so. Please use the Soil Vapor Extraction to its fullest extent at the source area until the soil vapor
containing contaminantsis fully extracted. Should any new remova techniquesevolve during 25+ years of remediation,
please consder those. A ROD amendment may be necessary.

Response:

The Soil Vapor Extraction (SVE) system isan important part of the remedy and will be used to the fullest
extent practical to reduce remaining contaminants in the vadose zone in the Source Area. To that end, a
predesign investigation program has been developed to further investigate the application of SVE in the
Source Area. The remedial systemwill be evaluatedduring5- year review periods and newtechnologieswill
be considered aspart of that review.

Comment 3:
| amconcerned about the dependency of the Enhanced Reductive Dechlorination (ERD) in-Stutrestment system, and

the complexities of thisste. | believe Chemical Oxidationshould be reexamined for estimated restoration time and for
cost (Alternative 8).
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The ERD will convert the contaminant PCE eventudly into harmless by-products through a degradation process. ERD
technology uses microbiologicd activities to break down PCE, which has four chlorines, into trichloroethene (TCE)
which has three, and then DCE (dichloroethylene), which has two chlorines, and finally to one (vinyl chloride).
Eventudly ethylene isformed, a chlorine free product which is rdatively harmless. | fully support cost saving innovative
technologies, as long as they are equdly effective. However, this is not as straight-forward as it might appear, in
comparison to other Sites.

Heréswhy:

. The ERD technology works by creating anaerobic conditions. Unfortunately, the anaerobic condition thet is
ideal for the breakdown of chlorinated solvents aso isided for mobilizing arsenic into groundwater - a serious
problem encountered in this region. Pilot tests at AOC 50 have shown arsenic is being mobilized into
groundwater by the ERD. Thenasecond (unprovenat this site) treetment systemto deal withthe arsenic needs
to be studied, tested and incorporated to solve the first problem. Does it make economic and technical sense
to solve one problem by creating another?

. The daughter products of PCE during degradation(TCE, DCE, Vinyl Chloride) can be equdly or even more
toxic than the PCE is. Vinyl chloride is particularly of concern. Why take such risks?

. If theBRAC officeshould |ose funding for environmenta remediation (perhaps, country wide), and this deanup
effort is hdted in the middle, we may be l€eft in a much worse Stuation than we are now.

| believe Alternative 8, which incorporates Chemica Oxidation, may be a better technology for this Ste, and may be
more cost effective once dl costs are fully consdered.

Response:

Because of the complexities of the site, a remedial approach that incorporates multiple technologies
including ERD isrecommended for the site. In addition to the ERD technology, In- Well Stripping (IWS),
awell-proven physical mass removal technology that is effective in removing PCE, TCE, DCE, and vinyl
chloride (VC) isproposed to reduce volatile organic compound (VOC) concentrations at the downgradient
end of the plume. In addition, the IWS will aerate the groundwater upgradient of the Nashua River, and
eliminate ar senic concentrations should they persist beyond the in- situreactive zone (IRZ) created by the
ERD. The inorganics contingency to be employed at the site, if necessary to control arsenic migration
includesthe potential additionof iron or other geochemical adjustmentsthat have beenusedtotreat arsenic
inthewater treatment industry for decades. In addition, after the ERD remedy is completed, if warranted
based on evaluation of monitoring data, the re-precipitation of inorganics will be expedited through
manipulationof aquifer chemistry or application of mor e effective treatment technologies along the length
of the plume utilizing existing ERD wells as transects are phased out.

The daughter products of PCE may be moretoxic than PCE; however, we have only seen the presence of
lowconcentrations of vinyl chloride during the extended testing of ERD at the site. The concept of ERD is
that the processisdriven through end products, which are less har mful than PCE (i.e. ethane, etheneand
carbon dioxide). The Ingtitutional Controls (ICs) that will remain in effect during theremedy will also be
protective of human health and the environment to eiminate risks due to daughter products, should they
persist.

3/15



The concept of the guaranteed fixed price remediation contract is to insure available funds to cover
unexpected conditions. | nawarding the contract, the Army fully fundedthe remediation effort as described
inthe Scope of Work for AOC 50. Additional funds,if needed, will be providedby aninsurancepolicy as part
of the fixed price remediation contract.

The remedial alternative that included chemical oxidation was not selected due to excessive cost without
added remedial benefit. Chemical oxidation isa proven technology, but is generally consider ed to be best
suited for usein limited areas containing very high concentrations of VOCswhen conditions are conducive
toits success. However, with hydr ogeologic conditions that are present (i.e.tighter soilsin the Source Area,
relatively thick zone of impacted aquifer, and only moder ately high levels of VOCSs), the cost to implement
this technology are excessive. In addition, the feasibility of implementing chemical oxidation in a safe
manner (due tothe serious health & safety considerations of transporting and handling the strong oxidizing
chemicalsasopposedtofood-grade reagents such as molassesfor the ERD) further support implementation
of the selectedremedial approach (Remedial Alter native6). Finally, the useof in-situchemical oxidation has
been reported to cause the mabilization of other dissolved inorganic species that may be present in the
aquifer matrix including chromium and nickd. Therefore, the incomplete treatment of the groundwater at
AOC 50 using thistechnique could also result.

Comment 4:

Thereisno discussionof the remediation or long termmonitoring of jet fud spills that had created plumesthat contained
benzene, ethylene dibromide, toluene, xylenes. While this problemis muchsmaller incomparisonto the PCE, if the fue
Follls were the only problem, we would be following it closely. How will the fud spills be fully remediated and
monitored, long term?

Response:

The petroleumr el easesthat occur redat AOC 50wer e last monitor edduring the groundwater sampling event
conducted in October 2001. The analytical data indicated that petroleum-related components were not
detected at concentrations above the laboratory detection limits or were at concentrations below their
respective MCL s. These components will be monitored periodically until such time asthe USEPA agrees
that petroleum componentsare no longer constituents of concern at AOC 50.

Comment 5:

Under the Ecologica Risk Assessment section (page 5), thereis no discussion of any potential ecologica impacts on
wetlands or wildlife near the Nashua River's edge. Are there wetlands currently impacted on either sde of the river?
What about future impacts, as the plume expands, perhapsto the other side of the river? There has been at least one
known ingtance where PCE was found on the Shirley side of the River. Both sdes of the River's edge should be
monitored over time. The US Fish & Wildlife Service was granted alarge portionof thisland for their jurisdiction- dl
sengitive environments need to be monitored and protected.
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Response:

I nthe Fall of 2002, the USEPA conducted sampling in the wetlands southeast of the PCE plume. The results
of the sampling indicated that there were no VOCsdetectedin thisareathat werereated to AOC 50. The
flow and transport modd prepared by ARCADI S in the Final Feasibility Study (FS) aswell astopographic
and hydrogeologic principalsindicate that the wetland areas would not be impacted by the PCE plume. In
addition, the proposed remedial alternative isintended to prevent any potential for expansion of the PCE
plumein thefuture.

However, as part of their commitment to the surrounding communities, the Army performed a site
reconnaissance and a survey of monitoring wells on the Shirley sde of the Nashua River acr oss from the
PCE plume to deter mine the usefulnessof monitoring wellsinthisar ea. A monitoring well (XSA-00-85X) was
located and deemed usable, and was sampled for VOCs on July 14, 2003. VOCs wer e not detected in the
groundwater in thiswell.

Finally, as outlined in the Proposed Plan, additional monitoring wellswill be installed downgradient of the
proposedlocation of the WS system on the north side of the Nashua River. These wellswill be utilized to
monitor constituents of concern before they enter the River to confirm the conclusions outlined above.

Comment 6:

The discussion of Ingtitutiona Controls (page 10) is not acceptable for private properties in Ayer. The generic
satementsused here appear to be identicd to the language used at other contaminated Sites|ocated entirdly on Devens.
This language cannot be applied to the privately owned properties in Ayer, which the Army has unfortunately
contaminated. Direct financid loss to property owners will result from forced deed restrictions, which become a
permanent history of the property and therefore a permanent stigma. The Army aso suggests Ayer make zoning
changes. Zoning changesin Ayer are very controversd. Thiswill requirethe passage at an Annud Town Meeting, with
no guaranteed outcome. Either way, there are direct enforcement costs the town of Ayer is being pressured by the

Army to accept.

Incomparison, if the town of Ayer had inadvertently contaminated an aquifer resource with PCE, that, say traveled %2
mileinto the township of Harvard or Shirley, | doubt the residents of Harvard or Shirley would be wecoming to forced
Ingtitutional Controls or Zoning changeswithinther town to accommodate our error, and | doubt therewould bealega
way for Ayer to do so. Ayer would be required by the State to fully restore the aquifer, particularly if it was located
in ahigh yidd aquifer. End of sory.

Private land ownersneed to be compensated fairly for the red losses in the vaue of their land. Clearly, when potential
buyers have options to purchase different properties - their attorney's will advise them to stay clear of land that hasa
history of contamination, unlessthe price isway below market vaue.

This problemmust be worked out, inwriting, prior to the find ROD, withmore public input. It setsacritica precedent.
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Response:

The implementation of ingtitutional controls at the siteisfor the protection of the publicand owners of the
affected propertiesand are not meant to cause a permanent stigma. Please review Section 12.1.1 of the
ROD for a summary of the proposed I1Cs. The Army will negotiate necessary access and land use control
measur es with private property owners. In the case of AOC 50, no zoning changes would be necessary to
maintain a level of no significant risk. The USEPA hasindicatedthat the ROD will not be signed until they
receive assurance that the Army will implement, monitor, report on, and enfor ce acceptable I Cs at the Site
S0 asto be protective of human health and the environment.

Comment 7:

The Contingency Plans need to state exactly when a contingency remedy will be triggered - with no possbility for
different interpretations in the future whenother people may be involved. The ROD should state exactly what technical
criteria would trigger it. The discussion of "two consecutive sampling events' is vegue and arbitrary. EPA and DEP
should have strong input on the specifics of this decison. The Public should be involved at every opportunity.

Response:

The trigger for the solubilizedinor ganics contingency planwill be presentedin the Remedial Design and will
be monitored in the Sentinel Wéllslocated upgradient of the contingency area. The sampling frequency is
expectedto be quarterly. Geochemical adjustmentswill be performedon an as needed basis to maintain the
necessary aquifer conditions tofacilitate the reprecipitation of solubilized inorganics, if needed. Additional
details will be deter minedduring the Remedial Design phase. The EPA and DEP will have strong input into
the specifics of thisdecision and the public will also be involved through RAB meetings.

Comment 8:

Thetiming of the Five Year Ste Review should be clearly gated in the find ROD with a specific month and year, S0
that there can be no backdiding or mis-interpretations of when these important reviews will occur, thus triggering the
Contingency Plans, if they are needed

Response:

It is anticipated that the timing for the five-year review at AOC 50 will coincide with the next five-year
review scheduled in 2005; however AOC 50 may be evaluated on a schedule commensurate with the full
remedy implementation and every 5 years thereafter. It should be notedthat the BCT will be receiving more
frequent updateson the progressof the remedy to monitor its performance. Inaddition, periodic updateson
the performance of the remedy will be provided to the public at RAB meetings.
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Carolyn McCreary, current Co-President for PACE

Comment:

Under the proposed remedy, the ground water at A OC 50 will not reach drinking water standardsfor 27 years. Ayer
residentsand industries have been under water restrictions for severa years because of insuffident water supplies The
town has conducted severd studies to find additiona clean water supplies. One of the potentia water sourcesisin the
AOC 50 area, but investigations have avoided this area because of the known contaminants The only source in town
for additiond water is the Grove Pond aquifer, but the known contaminantsin this area cause great reservations about
drilling additiond wells there The ground water contains high levels of arsenic, manganese and iron and the chemicals
zinc and mercury and other heavy metds are found in the surface water and surrounding land

The town of Ayer has along history of supporting food and beverage processing industries that require an abundant
cleanwater supply These industries moved to town long ago partly because of our water supplies Cams Foods ships
itsproductsto millions of customersthroughout the United States Nasoya produces over 50% of the tofu inthe country
and caters to customers who are especidly concerned about the quality of the food they eat EPIC and CPF bottle
Pepsi productsand Aguafinawithwater from Ayer aquifers These companies have dl been good nelghborsand integra
parts of our town. They providejobsfor our resdentsand grant us needed tax revenues. Some of these neighbors have
already beenimpacted by our inability to provide them with the water they need. Nasoya has placed onhald itsplans
for expansion because it cannot get additiona water. More of that water would be available if the aquifer at AOC 50
were clean.

As part of the compensation for the destruction at AOC 50, the Army should supply the town with additiona clean
water suppliesfromthe Devens property. The M cPhersonWell isacandidate becauseit isvery closetothetownwater
main. However, the fact that it is down gradient from the Shepley's Hill landfill concerns us, and we would like to
investigete other possibilities at Devens.

Response:

The Army isresponsible for the cleanup at AOC 50 and as such has committedthe resour cesand per sonnel
necessary toexpeditethis process. The groundwater contaminationat AOC 50 cannot be solvedin the short
term due tothe extent of the problemand must remain protective of human health and the environment. We
under stand and appreciate your concern regar ding additional water suppliesfor the Town of Ayer and we
realize that water redtrictions have become a part of our livesthroughout M assachusetts. The Army will
evaluate Devens property to determineif there isan additional source of clean water that may be used by
the Town.

Richard Doherty, PE, L SP, Geolnsights

Comment 1:

We gtrongly believe that future use of the contaminated portions of the Moore Army Airfield must be controlled. It is
important to notethat the estimated cleanup time for the selected dternative is 27 years. It isa so important to note how
difficult it isto ever achieve drinking water standardsin contaminated aquifers. We bdlieve it is essentid to recognize
that the dleanup time isonly an estimate, and, moreimportantly, that there can be no assurance that the selected remedy
will achieve the cleanup gods.
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Therefore, it is prudent to plan for the possbility that additiona steps may be needed in the future to complete the
cleanup. Whether or not additiona cleanup steps will be needed is something that will not be known for many years.
It is possible that new and better cleanup technologies may be available by that time. To plan for the possibility that
further cleanup may be needed, and to alow for the use of cleanup technologies that may be developed in the future,
we bdieveit is essentid to intligently control the future use of the area overlying the contaminated ground water. We
wish to avoid a stuation where additiond treatment is needed in a particular area, and the treatment cannot be
performed because of the presence of new buildings or other Structures.

Although some might say it is premature at this age to raise this issue, we believe otherwise. Aswritten, the Proposed
Planand Feasbility Study do not touch on this issue. We recommend that the sel ected remedy incdludearestrictionon
the congtruction of permanent buildings in dl areas that overlie groundwater exceeding the dleanup standards. The
redrictions could be gradudly lifted in the future, as areas of the Airfidld come into compliancewiththe deanup godls.
This approach would not restrict development over the mgority of the Airfidd, just those areas that overlie the
contamination. We encourage the Army to adopt this recommendationinlight of the complexity involved inthe cleanup
of thisste.

Response:

All partiesare endeavoring to limit restrictions while being protective of human health and the environment.
Oneof the other benefits of the proposed remedial alternativeisthat it providesagreat deal of flexibility,
duetoitsin-gtu and safe nature asto provide the meansto work in and around permanent structuresthat
might otherwise limit use of theland. CERCLA hastheflexibility to review and implement other possible
futureremedial alternatives should the proposed alter native prove to be ineffective.

Comment 2:

The selected remedy involvesthe injection of a molasses solution into the ground. The chemigtry involved suggeststhat
this measure could liberate arsenic from bedrock, thereby introducing it into the groundweter that flowsto the Nashua
River. The pilot test verified that the liberation of arsenic was occurring. The selected remedy addresses this concern
through a contingency remedy that involves the addition of an iron source. We applaud the Army for recognizing this
issue and providing a contingency remedy inthe Proposed Plan. However, we are concerned with the eventsor series
of events that would need to happen in order to trigger the contingency remedy.

Itisour strong recommendationthat the trigger should be set conservatively, so that the remedy isimplemented intime
for it to be effective. If the remedy is ddayed until it is conclusvely shown that a problem exigs, the remedy may not
be implemented in time to solve the problem.

The Proposed Plan suggests that the remedy will be triggered when dissolved arsenic exceeds the drinking water
standard of 10 parts per hillion, and when dissolved iron concentrations are |ess than 8 timesthe arsenic concentration.
Because both conditions must be met, it is possible that dissolved arsenic concentrations can exceed the cleanup goal
without any action being taken. Further, these conditions must occur during two consecutive sampling events. The
Proposed Plan does not indicate how much time can pass between these sampling events. If sampling is performed
twice per year, and dlowing for the Army'slaboratory turnaround and data vaidation, an unacceptable condition could
conceivably exigt for afull year before the need for aremedy istriggered. Inaddition, the Army intendsthat the trigger
only apply to four "sentind wells' located closeto the river. Therefore, the Army would not be obligated to take action
based on results at any other wells, regardless of how severe the conditions become.
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In our opinion, the trigger for the contingency remedy needs to be re-evaluated. The trigger should not alow
unacceptable conditions to persist until the next scheduled sampling round. If additional samples are required for
veification, they should be obtained within four weeks of the first samples. The trigger should be equdly applied to
other wels that are outsde the "reective zones' so that arsenic concentrations are not adlowed to increase to
unacceptable levels in upgradient portions of the site The trigger should specify a maximum time that may dapse
between the detection of the problem and the implementation of the remedy, and specify what penaties would result
from exceeding the maximum time And findly, the Proposed Plan should specify that the trigger would remain in place
even after the contingency remedy isimplemented, so that if the contingency remedy is not effective inatimey manner,
adifferent gpproach to address the arsenic problem would be required

We anticipate that the Army'sresponse will be that our comments are premature, and that the details of the trigger will
beworked out during later stages of the project We, however, believe that these details are important, and need to be
clearly specified in the Record of Decision, with the opportunity for meaningful public input We therefore are making
our concerns known at thistime, and we are requesting the opportunity for meaningful involvement in these important
decisons, at whatever time they are made

Response:

The solubilizedinor ganics contingency remedy will include adjustmentsto the chemistry of the groundwater
approaching the IWS system in the event that it is deemed necessary to facilitate the re-precipitation of
inorganicsin the naturally aer obic zones downgradient of the furthest ERD application. Under the natural
aer obic conditions present at the Site, inorganics such as ar senic are strongly adsor bedtothe soil; however,
the proposed IWS portion of the remedy will provide an added layer of protection regarding the
immobilization of inorganics.

The contingency trigger will be discussed further in the Remedial Design document. Asstatedinanearlier
response, the exact sampling frequency and confirmatory event for the trigger will al sobe deter minedduring
the Remedial Design phasesince it would be based on distance (tr avel time) betweenSentinel Wellsand the
contingency wells. The EPA and DEP will have strong input into the specifics of this decision and the public
will beinvolved through RAB meetings.

Comment 3:

The Army recognizesthe need for atrigger for addressing arsenic We bdlieve that atrigger is aso needed for additiona
actioninthe event that the selected molassesremedy is not effective inreducing PCE concentrations in atimely manner
The trigger should include clear milestones that must bereached at 5-year intervas If the milestones are not reached,
then additiona remedieswould be required To avoid future misinterpretation, the 5-year requirements should be dearly
dated in the ROD, with specific milestones and the exact month and year in which they must be attained

Response:

The selected remedy is a combination of technologies that collectively will be used to restore the
groundwater quality at AOC 50. The ERD technology isa part of the selected remedy. Based on the pilot
test that was successfully conducted at the Site, the Army is confident that the ERD technology will be
effective in the treatment of PCE; however, the useof other technologiespresentedin the Feasibility Study
are availabletothe Army for use at the Site witha modificationtothe ROD. Since the hydr ogeologic setting
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hasamagjor influence onthe rate of PCE reduction, it isdifficult to set 5-year goals, since different parts of
the aquifer may react at different rates. Instead periodic reviews of the Site data and the 5-year USEPA
reviews, as calledfor by CERCLA, will be usedtoevaluatethe effectivenessof the system and modifications
will be made, if necessary, to effectively expedite cleanup.

Comment 4:

Additiona permanent monitoring wells are needed throughout the plume to verify the progress of the cleanup In
particular, additiond wdls are needed inthe vicinityof Building3813, intheareanear G6M-02-13X, and downgradient
of the circulation wells In our opinion, the current network of permanent wellsisnot sufficent to monitor the progress
of the cleanup

Response:

The Army agr ees and r ecognizesthat additional monitoring wells are neededfor predesignpur posesand for
long term monitoring. Additional permanent monitoring wells have already been installed throughout the
plume. As part of a predesign investigation the Army installed six new wells in the Source Area, one
mid-plume well in the area of Building 3813, and three Sentinel Wells downgradient of the ERD area.
Monitoring wells will also be installed in the area of the IWS system as well as other areas along the
Southwest Plume to provide better coverage for long-term monitoring.

Comment 5:

We do not believe that chemica oxidation has been given an adequate evauation in the feasibility sudy Alternative 8
is referred to as a ""chemica oxidation” dternative, but in redity it is an "in-wdl sripping” dternative that includes
chemica oxidationin only asmdl portionof the Site. It isworth noting that Arcadis model indicatesthat the areawhere
chemical oxidation is used will reach the cleanup gods within 5 to 10 years. Despite this clear advantage in terms of
cleanup time, the feasibility study does not include an dternative that uses chemica oxidationacrossthe entire plume.

According to the feasbility study, chemica oxidationis not recommended for the entire plume because it would require
many injection points, it could possibly decrease permesability, and it could increase the concentration of an inorganic
species of concern, which in this case is manganese. However, each of these issues also holds true for molasses
injection - it requires many injection points, it could decrease permesability, and it increases the concentration of an
inorganic - in this case arsenic. We agree that the chemica oxidant is more expensive on a per-pound basis than
molasses. However, chemica oxidation offersthe potentid for asgnificantly faster cleanup, whichreducesoverdl costs.
The feasbility study does not include an andysis of how much could be saved by performing aroughly 10-year-long
cleanup with chemica oxidation used across the entire plume.

Response:

As outlined above in the response to Ms. Nehring's third comment, chemical oxidation is a proven
technology, but iswidely considered to be best suited for use in limited areas containing very high VOC
concentrations. The Army did not include a remedial alternative consisting of chemical oxidation as a
stand-alone method for plume-wide treatment, the Army did consider this approach during the evaluation
of potential remedial options for the Site. Given the large area of impacted groundwater at AOC 50
(3,000-foct long plume), the cost to implement chemical oxidation in a stand- alone manner would be
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excessive (fifty toone hundredmilliondollars). Therefore, the cost savings due to shorter completion of the
remedy would far outweighthe capital investment required. The health& safety consderations and potential
for inorganics mabilization (discussed above) further support the selected remedial appr oach.

Comment 6:

Itisour opinion that chemica oxidationoffers Sgnificant advantages at the M oore Army Airfidd. Data have shown that
the ground water at the Steis naturdly oxidized, whichmakes oxidationinherently easier, and reductionusing molasses
inherently more difficult. Further, chemica oxidationproduces carbondioxideand water, while reduction usng mol asses
yields trichloroethylene, a known carcinogen, followed by dichloroethylene, an inhdation hazard, followed by vinyl
chloride, a carcinogen more toxic than those which precede it. Only when vinyl chloride is degraded do we reach a
relatively non-toxic product. For these reasons, we believe that chemica oxidation is a preferable remedy, and due to
its rgpid action, it may ultimately be a less expensve remedy. Even if the codt is higher, the benefit of more timely
restoration of the high-yield aquifer would be of great vaue to the community.

Response:

Asnotedin responseto Ms. Nehring's Comment 3 above, chemical oxidation is cost prohibitive, has other
limitations, and is more difficult toimplement safely at a scale of this size. Although aquifer conditionsare
naturally oxidized, the ERD pilot test has shown that over coming the naturally oxidizing conditions can be
readily accomplished. To date, vinyl chloride has only been detected at low concentrations at the Site. All
things considered, the selected remedy, including ERD, will be an effective remedy for AOC 50.

Connie Sullivan, Board of Sdectmen, Town of Ayer

Comment 1:

The Board is preparing adraft |etter as part of the ROD. We will request that the Army take written comments beyond
30 days. | will be in touch with the Board of Selectmen. We will contact the Army for an extension.

Response:

The Town of Ayer requestedan extension and the Army extendedthe PublicComment periodfromFebruary
20to March 7, 2003.

Comment 2:

Ingtitutiona Controls are aproblemfor Board members. Thereisa sigma onaproperty evenafter property is cleaned.
Title searches go back 50 years. It would be aproblem if Mr. Woodl€'s property showed Inditutiond Controls. The
Town will likely not be cooperative at placing controls. If you are looking for Ayer for cooperation regarding ICs, |
don't think thiswill hgppen. Even if they could cooperate, their hands may be tied by private owners not cooperating
beyond Mr. Woodl€'s property.
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Response:

The Army realizes that the Town of Ayer isconcerned about the use of ICsin Ayer; however, they are a
necessary part of theremedy to restrict use and protect humanhealth and the environment. The Army will
be negotiating agreements with the affected property ownerstoinsurethat ICsarein place. The selected
remedy also relies upon existing zoning restrictions to effectively restrict residential land use. The use of
groundwater in proximity to the North Plume for commercial/indudtrial pur posesis not restricted under the
current risk assessment, but must be accomplished in compliance with appropriate state and federal
regulations.

Don Kochis, Resdent of Shirley

Comment :

I've worked for a company located in Ayer since 1973. My concern iswhat recourse would an individua have and
to whom, if it is determined a disease and or illness occurred due to PCE?

Response:

Thisisnot theforum for this question. If you fed that it would be helpful, please contact the local Board of
Health.

Kathleen Bourassa, Resdent

Comment:

My concern is the clean up time frame for remediation of 27 years. We should quicken this up any way we can. It
would be a real benefit to fully delineste the area. We need to delinegte the plume as heavy compounds are moving
towardstheriver. | amconcerned about a snking plume. We don't want to make assumptions that it is/isn'tdispersang
into the Nashua and my home town. A faster cleanup is preferable.

Response:

Inresponsetoyour concer ns,the Army isingtalling additional wellstofully delineate the plume and has done
aliterature search and well reconnaissance on the Shirley side of the Nashua River acrossfrom the AOC
50 PCE plume. Based on the findings of thiswork, the most useable monitoring well was sampledfor volatile
organic compoundsincluding PCE. There were no VOCsdetected in the groundwater from this well. It is
important to note that the predominant direction of groundwater flowon both sides of the Nashua River is
toward the River. Therefore, if PCE from the MAAF isdetected on the Shirley side of the River, it would
ultimately flow back to and discharge tothe River. In addition, the bedrock eevation rises significantly as
you move away from the Nashua River toward Shirley. This would further restrict the movement of
groundwater and PCE toward Shirley.
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Written Comments from Anita M. Hegarty, Ayer Town Administrator

Comment:

The Board of Sdectmen for the Town of Ayer has been asked by the Department of Defense to consder the
implementation of inditutiona controls as part of the Department's cleanup of the site known as AOC50. The Board
understands that such controls would impact the use of property impacted by the release of contaminants from the
Department's property, induding soil and groundwater use. Many effective indtitutiona controls require long term
implementation and enforcement of land use restrictions such as zoning bylaws, generd bylaws, locad permits, and
groundwater restrictions. The use of indtitutiona controlsis intended to control land usesto avoid unacceptable risks.
The Department has suggested that the Record of Decision for the cleanup of the ste will include the implementation
of inditutiona controls as part of the anticipated remediation of the Site and off-Ste impacts.

As you are aware, some of the properties which will be impacted by the proposed ingtitutiona controls are private
properties outsde the jurisdiction of the Department. As described to the Town by the Department, the ingtitutiona
controlswould likely be implemented either by agreement with private property owners, or through changesin loca
zoning bylaws. The Town would not be aparty to any private agreements, and enforcement of those agreementswould
be amatter of negotiations betweenthe property owner and the Department. Zoning changeswould, however, require
action by the Town. The Town may implement changes in zoning only through compliance with a statutory process
involving public hearing and a vote of Town Meeting. The Department and the Town cannot Smply agree to changes
in zoning. Thus if indtitutiona controls are dependent upon zoning changes, then implementation of such controls will
be subject to the will of Town Mesting.

Response:

The statement concerning the request to the Town of Ayer from the Department of Defense (DoD) for
ingtitutional controls has not been properly characterized. The Army was awaiting guidance fromthe DoD
relative toingitutional control language for decision documents, like the Recor d of Decision. Subsequently
the Army authorized the use of the EPA/Department of Navy Principles and Procedures for Specifying,
monitoring and Enfor cement of L and Use controls and other Post-ROD Actions. Based on these Principals
and Procedures, the Army intends to negotiate agreements with affected property owners to ensure
protection of human health and the environment. In addition, after discussion with the BCT, the Army has
concluded that the use of existing Town zoning also provides a layer of protection. The use of groundwater
in proximity to the North Plume for commer cial/industrial purposesisnot restricted under the current risk
assessment, but must be accomplished in compliance with applicable local, state and federal regulations.

The selection of any remedial alternative at AOC 50 would require the implementation of institutional
controlstolimit the use of groundwater in impacted areas. These ingtitutional controlswould be requiredto
remain in place until it isdetermined that the groundwater is suitable for use by the property owner. There
is currently only one privately owned property that would require an ingtitutional control for AOC 50
(Merrimack Valley Warehouse). The Army will negotiate withthe property owner for accessand land use
control measures and will be responsible for implementing, monitoring, reporting on, and enfor cing the land
usecontrol measur es. The selectedremedy alsor eliesuponexisting zoningrestrictions. Ther efore the Army
will not be requesting a change to the local zoning bylaws in the Town of Ayer. Furthermor e, the Town would
not needto be a party to, or enfor ce any agr eements betweenthe Army and private property owners,inthis
casethe Merrimack Valley War ehouse property.
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Comment 2:

The Town may be asked to undertake enforcement of ingtitutiona controls upon the impacted properties. This
enforcement gpparently will require the Town to exerciseitspolice powersto regulate land use in the interest not only
of protecting public hedth and safety, but dso in the interest of assgting the Department in achieving a cos effective
gte deanup. The Town is, of course, concerned that the enforcement of ingtitutional controls would condtitute an
adminigtrative burden. Ingtitutiond controls require that land uses be restricted in such a manner as to avoid impacts
fromthe contaminantsrel ease fromA OC50. Theenforcement of such restrictions would requirethe Town to undertake
ingpections and take action should land uses conflict with the indtitutiona controls. Town resources, induding g&ffing,
are aready overburdened in dedling withthe day-to-day issues of statutory, regulatory, and by-law enforcement. The
Town, like other municipditiesin Massachusetts, is experiencing financid difficulties based upon the sate deficit and
pending budget cuts. The Town may Smply be unable to take on the additiona obligationof enforcing the Department's
inditutiona controls.

Response:

The Army will be negotiating an | C agr eement withthe property owners to minimize the impact on the Town.
Therefore the use of police powers toregulate land use would not be likely and an additional administrative
burden would not occur. In addition, Town ingpections would not be necessary as the Army will be
responsble for implementing, monitoring, reporting on, and enforcing I|Csfor AOC 50.

Comment 3:

While the Town shares the goal of the Department in achieving an effective remediation of the site, the Town is
concerned that the burdens of that god will be placed uponthe Town. Giventhe lack of responghility of the Town for
the contamination, the Town questions the fairness of placing this burden upon the Town. The mere fact that amore
cogt-effective cleanup can be achieved through the implementation of indtitutiond controls certainly is of no benefit to
the Town. Therefore, the Town questions the inclusion of ingtitutiona controls in the remediation plan until such time
at the Department determines the extent of those controls and the means by which the controls will be enforced. The
Town aso requests that the Department address the costs associated with enforcement of inditutiond controls, and
how those costs will be dlocated.

Response:

The primary form of 1 C for AOC 50 will be an agreement betweenthe Army and property ownerstorestrict
land and groundwater use. The ingtitutional controls needed at AOC 50 are the same regardless of the
remedy selectedfor the Site. Ther efor e, the costs for these contr ols would be the same and had little impact
inthe selection of the remedy for the Site. A remedy cannot be implementedat AOC 50 without ingtitutional
controlsin place asrequired under CERCLA. The Army with concurrence of the EPA will determine when
ingtitutional controlsareno longer required for the site.

Comment 4:

Until the points raised above are addressed, the Town must object to the inclusion of ingtitutiona controls in the
proposed plan for AOCS50 to the extent that the Townis required to implement and enforce the inditutional controls.
The Department must demonstrate to the Town how indtitutional controls can be implemented and enforced without
unfairly burdening the Town and its limited resources.
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It would appear that another optionfor enforcement of inditutional controls should be explored - that being the use of
athird party administrator to handle al enforcement activity rather than place this requirement on the Town of Ayer.
We urge the Department to investigate this option fully. We shdl expect afuture opportunity to discussthisissue before
any agreement is made by the Town of Ayer rdative to enforcement of indtitutiona controls.

Response:

The Town of Ayer would not have any role or responsbilities beyond normal municipal responsbilitiesto
regulate zoning through existing regulationsthat arein place. Thereis currently one off-site property that
is affected by AOC 50.

The Army will be negotiating with off-site property owner regarding | Cs. The Army will meet with the Town
again to further discussthe implementation of institutional controlsat AOC 50.
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PROCEEDINGS
{(Public record portion of meeting)
MR HENRY WOQODLE: My property 1s impacted by AOC 50. As a citizen and taxpayer [
am very concemed with the pollution. 1 would like to see the cleanup done. [ have
reservations and real concems about institutional controls. The information given is
vague. This could impact plans [ have going forward this Spring. Why should I have deed
restrictions? What are my means of compensation? We need a speedy cleanup; [ will do

my part. Ihave not had adequate explanation of the mechanism for the cleanup.

MR GOFF: Next?

MS CAROL MCCREARY READING NOTES FROM MS LAURIE S. NEHRING:
Please accept the comments below regarding the Propesed Plan for AOC 50.

Thank you for the opportunity to comment on the proposed remedy for AOC 50. This
is a complex problem with no simple solutions. We are very concerned about the
technologies being proposed that will need to reach the long-term clean-up goal of drinking
water standards, thus retumming this designated high yield aquifer to a usable water resource.
The comments below are based on my understanding of the issues as presented at RAB
meetings over the years, documentation received from the BRAC office, as well as technical
discussions with PACE's consultant, Mr. Richard Doherty, and with other government
officials.

First, a general comment: The purpose of this Proposed Plan is to inform the general
public of the work plans for the cleaning up of contamination found at Moore Army Airfield

so that they (the general public) can offer useful comments to the Army. This Proposed Plan

1 Ful 1 : 1 1 o
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needed to condense volumes of technical data and years of site history into a few pages.
While the job is commendable, 1 fear that only those with high technical backgrounds and/or
those who have been following this project for some time will be able to comprehend it. The
extensive use of acronyms should have been avoided. The glossary in the back was helpful,
but I did not see it for some time. It toock me well over 3 hours to get through this Plan
entirely, and be sure [ understood 1t. [f minimal comments are received on this plan from the
Public, the Army should not assume public approval, but rather should consider that the
public is baffled.

Comment |. In selecting a remedy, 1 strongly prefer the technologies that
physically remove the PCE from all arcas where this is feasible to do so. Please use the Soil
Vapor Extraction to its fullest extent at the source area until the soil vapor containing
contaminants is fully extracted. Should any new removal techniques evolve during 25+
years of remediation, please consider those. A ROD amendment may be necessary.

Comment 2. [ am concemed about the dependency of the ERD in-situ treatment
system, and the complexities of this site. [ believe Chemical Oxidation should be re-
examined for estimated restoration time and for cost (Alternative 8).

The Enhanced Reductive Dechlorination (ERD) will convert the contaminant PCE
eventually into harmless by-products through a degradation process. ERD technology uses
microbiological activities to break down PCB, which has four chlorines, into TCE with has
three, and then DCE (dichioroethylene), which has two chlorines, and finally to one (vinyl
chloride). Eventually ethylene is formed, a chlonne free product which is relatively
harmless. 1 fully support cost saving innovative technologies, as long as they are equally
effective. However, this i1s not as straight - forward as it might appear, in companson to

other sites.
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Here's why:

« The ERD technology works by creating anaerobic conditions. Unfortunately, the
anaerobic condition that is ideal for the breakdown of chlorinated solvents also is ideal
for mobilizing arsenic into groundwater - a serious problem encountered in this region.
Pilot tests at AOC 50 have shown arsenic is being mobilized into groundwater by the |
ERD. Then a second (unproven at this site} treatment system to deal with the arsenic |
needs to be studied, tested and incorporated to solve the first problem. Does it make
economic and technical sense to solve one problem by creating another?

» The daughter products of PCE during degradation (TCE, DCE, Viny! Chloride) can be
equatly or even more toxic than the PCE is. Vinyl chloride is particularly of concemn.
Why take such risks?

e [fthe BRAC office should lose funding for environmental remediation (perhaps, country
wide), and this cleanup effort 1s halted in the middle, we may be left in a much worse

situation than we are now.

I believe Alternative 8, which incorporates Chemical Oxidation, may be a better

technology for this site, and may be more cost effective once all costs are fully considered. i

Comment 3. There ts no discussion of the remediation or long term monitoring of |

Jet fuel spiils that had created plumes that contained benzene, ethylene dibromide, toluene,

xylenes. While this problem 1s much smaller in comparison to the PCE, if the fuel spills

were the only problem, we would be following it closely. How will the fuel spills be fully
remediated and monitored, long term?

Comment 4. Under the Ecological Risk Assessment section (page 3), there 15 no

discussion of any potential ecological impacts on wetlands or wildlife near the Nashua

River's edge. Are there wetlands currently impacted on either side of the river” What about |

|
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future 1mpacts, as the plume expands, perhaps to the other side of the river? There has been
at least one known instance where PCE was found on the Shirley side of the River. Both
sides of the River's edge should be monitored over time. The US Fish & Wildlife Service
was granted a large portion of this land for their jurisdiction - all sensitive environments
need to be monitored and protected.

Comment 3. The discussion of Institutional Controls (page 10) is not acceptable
for private properties in Ayer, The generic statements used here appear to be identical to the
language used at other contaminated sites located entirely on Devens. This language cannot
be applied to the privately owned properties in Ayer, which the Army has unfortunately
contaminated. Direct financial loss to property owners will result from forced deed
restrictions, which become a permanent history of the property and therefore a permanent
stigma. The Army also suggests Ayer make zoning changes. Zoning changes in Ayer are
very controversial. This will require the passage at an Annual Town Meeting, with no
guaranteed outcome. Either way, there are direct enforcement costs the town of Aver is
being pressured by the Army to accept.

In companson, if the town of Ayer had inadvertently contaminated an aquifer
resource with PCE, that, say traveled 1/2 mile into the township of Harvard or Shirley, 1
doubt the residents of Harvard or Shirley would be welcoming to forced Institutional
Controls or Zoning changes within their town to accommodate our error, and [ doubt there
would be a legal way for Ayer to do so. Ayer would be required by the State to fully restore

the aquifer, particularly if it was located in a high yield aquifer. End of story.

Private land owners need to be compensated fairly for the real losses in the value of their

land. Clearly, when potential buyers have options to purchase different properties - their

attorney's will advise them to stay clear of land that has a history of contamination, unless
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the price is way below market value.

This problem must be worked out, in writing, prior to the final ROD, with more public
input. It sets a critical precedent.

1. The Contingency Plans need to state exactly when a contingency remedy will be
triggered - with no possibility for different interpretations in the future when other people
may be mvolved. The ROD should state exactly what technical criteria would trigger it.
The discussion of "two consecutive sampling events” is vague and arbitrary. EPA and
DEP should have strong input on the specifics of this decision. The Public should be i
involved at every opportunity, |

2. Likewise, the timing of the Five Year Site Review should be clearly stated in the final
ROD with specific a month and year, so that there can be no backsliding or mis-
interpretations of when these important reviews will occur, thus triggering the
Contingency Plans, if they are needed.

Thank you for your consideration.

Respectfully submaitted,

Laurie S. Nehring

Past President of PACE
MR GOFF: Thank you. Next?

CAROLYN MCCREARY: [ am Carolyn McCreary, current co-president for PACE, People
of Ayer Concemmed About the Environment. Thank you for the opportunity to comment on
the AOC 50 cleanup effort.

Geolnsights and Laurie Nehring, representing PACE, are commenting on technical
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1 [ details of the proposed plan for the remedy. I will focus on the cost of the contamination at
2 | AOC 50 to the town of Ayer, its industries and residents. Under the proposed remedy, the
3 | ground water at AOC 50 will not reach drinking water standards for 27 years. Aver
4 | residents and industries have been under water restrictions for several years because of
5 | insufficient water supplies. The town has conducted several studies to find additional clean
6 | water supplies. One of the potential water sources is in the AOC 50 area, but investigations
7 | have avoided this area because of the known contaminants. The only source in town for
8 | additional water is the Grove Pond aquifer, but the known contaminants in this area cause
9 | great reservations about drilling additional wells there. The ground water contains high
10 | levels of arsenic, manganese and iron and the chemicals zinc and mercury and other heavy
11 | metals are found in the surface water and surrounding land.

i2 The town of Ayer has a long history of supporting food and beverage processing
13 | industries that require an abundant clean water supply. These industries moved to town long
14 | ago partly because of our water supplies. Cains Foods ships its products to millions of
15 | customers throughout the United States. Nasoya produces over 50% of the tofu in the
16 | country and caters to customers who are especially concerned about the quality of the food
17 | they eat. EPIC and CPF bottle Pepsi products and Aquafina with water from Ayer aquifers.
18 | These companies have all been good neighbors and integral parts of our town. They provide
19 | jobs for our residents and grant us needed tax revenues. Some of these neighbors have
20 | already been impacted by our inability to provide them with the water they need. Nasoya
21 | has placed on hold its plans for expansion because it cannot get additional water. More of
22 | that water would be available if the aquifer at AOC 50 were clean.

23 As part of the compensation for the destruction at AOC 50, the Army should supply the |

24 | town with additional clean water supplies from the Devens property. The McPherson We!
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1 |is a candidate because it is very close to the town water main. However, the fact that it is
2 | down gradient from the Shepley's Hill landfill concerns us, and we would like to investigate

3 | other possibilities at Devens.

5 i MR GOFF: Anyone else?

7 | RICHARD DOHERTY, PE, LSP: My name is Richard Doherty, and I am a Professional
8 | Engineer and Licensed Site Professional with Geolnsight, Inc. of Westford, Massachusetts.
0 | Geolnsight is the technical consultant to People of Ayer Concerned about the Environment,
10 | also known as PACE.

11 PACE supports the cleanup of the Moore Army Airfield, and the surrounding area, and
12 | would like to see the cleanup occur as quickly and thoroughly as possible. In general, we are
13 | pleased with the progress made by the Army and their contractor in moving this project into
14 | the cleanup phase. We look forward to the implementation of the selected remedy, to seeing
15 | progress toward the full remedial goals, and to the ultimate cleanup of this important high-
16 | yield aquifer.

17 Our comments on the Proposed Plan are as follows:

18 Comment No.l: We strongly believe that future use of the contaminated portions of the !
19 | Moore Army Airfield must be controlied. It is important to note that the estimated cleanup
20 | time for the selected alternative is 27 years. It is also rmportant to note how difficult it is to
21 | ever achieve dnnking water standards in contaminated aquifers. We believe it is essential to
22 ! recognize that the cleanup time is only an estimate, and, more importantly, that there can be

23 | no assurance that the selected remedy will achieve the cleanup goals.

24 Therefore, it is prudent to plan for the possibility that additional steps may be needed in

_ R
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the future to complete the cleanup. Whether or not additional cleanup steps will be needed 1s
something that will not be known for many years. It is possible that new and better cleanup
technologies may be available by that time. To plan for the possibility that further cleanup
may be needed, and to allow for the use of cleanup technologies that may be developed in
the future, we believe it is essential to intelligently control the future use of the area
overlying the contaminated ground water. We wish to avoid a situation where additional
treatment is ngeded in a particular area, and the treatment cannot be performed because of
the presence of new buildings or other structures.

Although some might say it 1s premature at this stage to raise this issue, we believe

otherwise. As written, the Proposed Plan and Feasibility Study do not touch on this issue.
We recommend that the selected remedy include a restriction on the construction of

permanent buildings in all areas that overlie groundwater exceeding the cleanup standards.

The restrictions could be gradually lifted in the future, as areas of the Airfield come into
compliance with the cleanup goals. This approach would not restrict development over the
majority of the Airfield, just those areas that overlie the contamination. We encourage the

Army to adopt this recommendation in light of the complexity involved in the cleanup of

this site.

Comment No.2: The selected remedy involves the injection of a molasses solution into
the ground. The chemistry involved suggests that this measure could liberate arsenic from
bedrock, thereby introducing it into the groundwater that flows to the Nashua River. The
pilot test verified that the liberation of arsenic was occurring. The selected remedy addresses |
this concern through a contingency remedy that involves the addition of an iron source. We

applaud the Army for recognizing this issue and providing a contingency remedy in the

Proposed Plan. However, we are concerned with the events or senes of events that would
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need to happen in order to trigger the contingency remedy.
It is our strong recommendation that the trigger should be set conservatively, so that the

remedy is implemented i time for it to be effective. If the remedy is delayed untl it s

conclusively shown that a problem exists, the remedy may not be implemented in time to

solve the problem.

The Proposed Plan suggests that the remedy will be triggered when dissolved arsenic

exceeds the drinking water standard of 10 parts per billion, and when dissolved iron
concentrations are less than 8 times the arsenic concentration. Because both condittons must
be met, it is possible that dissolved arsenic concentrations can exceed the cleanup goal |
without any action being taken. Further, these conditions must occur during two consecutive

sampling events. The Proposed Plan does not indicate how much time can pass between

these sampling events. If sampling 1s performed twice per year, and allowing for the Army's ;

faboratory turnaround and data validation, an unacceptable condition could conceivably -

]
exist for a full year before the need for a remedy is triggered. In addition, the Army intends
that the trigger only apply to four "sentinel wells" located close to the nver. Therefore, the
Army would not be obligated to take action based on results at any other wells, regardless of
how severe the conditions become.

In our opinton, the trigger for the contingency remedy needs to be re-evaluated. The
trigger should not allow unacceptable conditions to persist until the next scheduled sampling |
round. [f additional samples are required for verification, they should be obtained within
four weeks of the first samples. The trigger should be equally applied to other wells that arc
outside the "reactive zones" so that arsenic concentrations are not allowed to increase (o
unacceptable levels in upgradient portions of the site. The trigger should specify a

|

maximum time that may elapse between the detection of the problem and the
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implementation of the remedy, and specify what penalties would result from exceéﬁing the |
maximum time. And finally, the Proposed Plan should specify that the trigger would remain
in place even after the contingency remedy is implemented, so that if the contingency
remedy 1s not effective in a timely manner, a different approach to address the arsenic
problem would be required.

We anticipate that the Army's response will be that our comments are premature, and

that the details of the trigger will be worked out dunng later stages of the project. We,
however, believe that these details are important, and need to be clearly specified in the !
Record of Decision, with the opportunity for meaningful public input. We therefore are L
making our concerns known at this time, and we are requesting the opportunity for
meaningful involvement in these important decisions, at whatever time they are made.
Comment No.3: The Army recognizes the need for a tngger for addressing arsenic. We

believe that a trigger is also needed for additional action in the event that the selected

molasses remedy is not effective in reducing PCE concentrations in a timely manner. The

trigger should include clear milestones that must be reached at 5-year intervals. If the
milestones are not reached, then additional remedies would be required. To avoid future l
misinterpretation, the 5-year requirements should be clearly stated in the ROD, with specific |
milestones and the exact month and year in which they must be attained.

Comment No.4: Additional permanent monitoring wells are needed throughout the

plume to verify the progress of the cleanup. In particular, additional wells are needed in the

vicinity of Building 3813, in the arca near G6M-02-13X, and downgradient of the

circulation wells. In our opinion, the current network of permanent wells is not sufficient to \

monitor the progress of the cleanup.

Comment No.5: We do not believe that chemical oxidation has been given an adequate

\
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| evaluation in the feasibility study. Altemative 8 is referred to as a "chemical oxidation’

t

alternative, but in reality it is an "in-well stripping” alternative that includes chemical
oxidation in only a small portion of the site. It is worth noting that Arcadis’ model indicates
that the area where chemical oxidation is used will rcach the cleanup goals within 5 to 10
years. Despite this clear advantage in terms of cleanup time, the feasibility study does not
include an alternative that uses chemical oxidation across the entire plume.

According to the feasibility study, chemical oxidation is not recommended for the
entire plume because it would require many injection points, it could possibly decrease

permeability, and it could increase the concentration of an inorganic species of concern,

which in this case 1s manganese. However, each of these tssues also holds true for molasses

injection - it requires many injection points, it could decrease penmeability, and it increases
the concentration of an inorganic - in this case arsenic. We agree that the chemical oxidant

is more expensive on a per-pound basis than molasses. However, chemical oxidation offers
the potential for a significantly faster cleanup, which reduces overall costs. The feasibility
study does not include an analysis of how much could be saved by performing a roughly 10-
year-long cleanup with chemical oxidation used across the entire plume.

Finally, it ts our opinion that chemical oxidation offers significant advantages at the
Moore Army Airfield. Data have shown that the ground water at the site is naturally
oxidized, which makes oxidation inherently easier, and reduction using molasses inherently
more difficult. Further, chemical oxidation produces carbon dioxide and water, while

reduction using molasses yields trichloroethylene, a known carcinogen, followed by

dichloroethylene, an inhalation hazard, followed by vinyl chloride, a carcinogen more toxic |

than those which precede it. Only when vinyl chloride is degraded do we reach a relatively

non-toxic product. For these reasons, we believe that chemical oxidation is a preferable
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1 | remedy, and due to its rapid action, it may ultimately be a less expensive remedy. Even 1if
2 | the cost is higher, the benefit of more timely restoration of the high-yield aquifer would be
3 | of great value to the community.

4 We appreciate the opportunity to provide comments on this Proposed Plan, and we

5 | respectfully request that the Army give our comments careful consideration. Thank you.

7 | MR GOFF: Next?

9 | CONNIE SULLIVAN: There was confuston regarding where the meeting was taking place
10 | — the Commerce Center versus the Conference Center, [ went to the Commerce Center
11 | because that 1s what I had written down from the meeting at the Town of Ayer on February
12| 11, 2003. Residents may have been in the wrong place and may have missed this meeting.
13 | I am concerned that there is insufficient time for comments on the Proposed Plan.

14 The Board is preparing a draft letter as part of the ROD. We will request that the Army

15 | take written comments beyond 30 days. [ will be in touch with the Board of Selectmen, We !
16 | will contact Ben for an extension. Regarding water 1ssues we depend on PACE, but are
17 | concerned with the water supply for the Town. Our findings concur with Rich and Laurie
18 | (PACE).

19 Institutional Controls are a problem for Board members. There is a stigma on a
20 | property even after property 1s cleaned. Title searches go back 50 years. It would be a
21 | problem if Mr. Woodle’s property showed Institutional Controls. Town will likcly not be
22 | cooperative at placing controls. If you are looking for Ayer for cooperation regarding ICs, |
23 | don’t think this will happen. Even if they could cooperate their hands may be tied by

24 | pnivate owner not cooperating beyond Mr. Woodle's property.
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Institutional Controls are a further issue at Shepley Hill Landfill along West Main
Street. The AOC 50 Hearing tonight is important to the Town.

Thank you

MR GOFF: Thank you. Any other comments?

DON KOCHIS: I am not a resident of Ayer. I've worked for a company located in Ayer

since 1973. My concern 1s what recourse would an individual have and to whom, if it ts

determined a disease and or illness occurred due to PCE?

Thank You

MR GOFF: Anyone else?

KATHLEEN BOURASSA: I am a resident of Shirley. My concern is the clean up time
frame for remediation of 27 years. We should quicken this up any way we can. It would be
a real benefit to fully delineate the area. We need to delineate the Plume as heavy
compounds are moving towards the river. [ am concerned about a sinking Plume. We don't |
want to make assumptions that it ts /isn't dispersing into the Nashua and my home town. A
faster cleanup is preferable.

Thank You

MR GOFF: Any other comments?

CAROL KEATING: Thank you everyone for coming out tonight. The last Proposed Plan
N
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{AOC 57) was revised to incorporate your comments and we have some things to reassess.
Thank you for everyone’s time, it was a huge undertaking with the feasibility study that was
completed at AOC 50. If you feel you need an extension to comment on the Proposed Plan

contact Ben Goff.

(Public hearing concluded at $:27 p.m.)
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Board of Selectmen

MEETING TUFSDA‘I'S AT 7200 Y. . LIPPER TOWN HALL . LasIN STRITT + AYER, MASSALHLSETTS a3y

Tel, 19781 772-4en
Fax, 1y74; /72307

Town AdiiseHor
[97h 772.8210
March 4. 2003

Chailes M. Castellucio
Principle Scientist

Arcadis G&M, Inc.

175 Cabor Street, Suite 400
Lowell, MA 01854

Re: Town of Ayer's Response to AOCS0 Proposcd Plan

Dear Mr. Castellucio,

The Board ot Sefcctimen for the Town of Ayer has been asked by the Department
of Defense to consider the implementation of institutional controls as part of the
Department s cleanup of the site known as AQCS0  The Board understands that such
controls would mpact the use of property unpacted by the 1clease of contaminants from
the Department’s property, including soil and groundwater use. Many ellective
institutional controls require long term implementation and enfvicement of land use
restrictions sucit as zaning bylaws, general bylaws, local permits, and groundwiter
restricttons The use ofnnstitutional controls 1s intended to control land uses to avoid
unacceptable risks. The Department has suggested thal that the Record of Decision fur
the cleanup of the site will include the implomentatian of institutional gontrols as part of
the anticipared remediation of the site and oft-site impacts.

As you are awarc, same of the properties which will be unpacted by the proposed
institutional controls are private properties oulside the jurisdiction of the Departinent. As
described 1o the Town by the Department, the institutional controls would likely be
implemented etther by agreement with private property owners, or through changes n
local coning bylaws. The Town would not be a party to any private agreements, and
enforcement of thuse agreements would be a matter of negotiations between the property
owner and the Department. Zoning changes would, however, require action by the
Town The Town may implement changes in zomng anly through compliance with a
statutory process involving public hearing and a vote of Town Mecting The Deparnment
and the Town cannot simply agree to changes in comng. Thus, if institutional conliols
ar¢ dependent upon zoming changes, thenm inplementation of such controls will be subject
to the will of Town Mecting.



March 4. 2003
Page 2

The Town may be asked o undertake endurcemnent ol institutional controls upon
the umpacted prapemies. This enforcement apparently will require the Town to exercise
its police powers to regulate land use in the interest not only of protecting public health
and sufety, but also m the interest of assisting the Department in achieving a cost
eftective site cleanup. The Town ts, of course, concerned that the enforcomem of
mstitutional controls would constitute an administrative burden. Institutional contruls
require that fand uses be restricted m such & maner as o avoild nupacts from rhe
contaminants release from ADCH0. The enforcement of such restrictions would require
the Town to undertake inspections and take action should land uses confhicl with the
institutional controls. Town tesources, including stafting, arc already overburdened in
dealing with the day-to-day issues of statutory, regulatory, and by-law enforcement, The
Town, like other mumicipalhities in Massachusctis, (s expertencing financial difficutries
based upon the state deficit and pending budget cuts The Town may simply be unable o
rake on the additional obligation of enforcing the Department’s institutional conteals

While the Town shares the goal of the Department in achieving an effective
remediation of the site, the Tuwn is concerned thal the burdens of that goal will be placed
vpon the Fown  Criven the lack of responsibility of the Town for the contamination, the
Town questions the fairness of placing this burden upon the Town, The mere fact that a
muole cost-ellective cleanup can be achieved throngh the implemenation of institutional
controls cortainly is of na henefit to the Town. Therefore, the Town questions the
inclusion of institutional controls in the remudiation plan untl such tune at the
Department determines the extent of those controls and the means by which the controls
will be enforced. The Town also requests that the Department address the costs
associated with enforcement of instiutional controis, and Low those costs will be
allocaicd

Lntil the points raised above are addressed, the Town must object to the inclusion
of institutional contrals in the proposed plan for AQCS50 to the extent that the Tuwrt s
required to implement and enlorce the istitutional contials. "The Department must
demonstrate o the Town how nstitubianal controls can be implemented and enforced
withont unfairly burdening the Town and its limited resources.

It would appear that anather option for enforcement of institutionat controls
should be explored  thar being the use of a third party administrator to handle al)
enforcement activity rather tsan place this requicement on the Town of Aver. We urge
the Deparlment Lo wvestigate this option Relty. We shall expect a future opportunity to
discuss this issue hefbre any agreement is made by the Town of Aver relative to
enforcement of institutional controls,
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Very Truly Yowrs,

I /L,/v
Anita M. Hegarty

Ayer Town Adnunistrator
For the Aver Board of Selectmen

-

C: Avyer Board of Selectmen
Mark Reich, Esq.
Benjamin Goft, BRAC
Caral Keating, CPA
file



	covR0104051.pdf
	Local Disk
	file:///C|/Documents%20and%20Settings/gordonn/My%20Documents/RODS%20New%20Clean-ups/covR0104051.htm



	navy: 
	epa: 


